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BRIEFLY TOLD. 
ReSe SE EeD 

CHEAPER GAS FOR CERTAIN DisTRICTS OF CHICAGO.—Despite all the 
hue and cry that is from time to time raised in official circles in Chicago 
over the gas rate of that city, the fact remains that Chicago’s gas rate is 
quite alow one. Indeed, the wonder is, remembering the prodigality 
with which opposition charters were granted by the Councils of former 
times, that the rate is at its present low point. There can be no gainsay- 
ing the fact that the present management of the Chicago Gas Trust is 
conscientiously and persistently engaged in the effort to cheapen the pro- 
cess of manufacture-—but not at the expense of deteriorating the quality 
of the product—to the end that the consumer and the Trust may be ma- 
terially benefited. As it is in the city proper, so also is it with the sup- 
ply of the suburban districts. In regard to the latter we note that, with 
the beginning of November, Secretary Yuille, of the Suburban Gas 
Company (Lake View district), and Secretary Bryant, of the Lake and 
Hyde Park district Gas Companies, notified their patrons that a good con- 
cession in gas rates had been determined on. In the Lake View in- 
stance, the gross is put at $1.60 per 1,000, with 25 cents off for payment 
within 12 days from presentation of accounts. In the Lake and Hyde 
Park districts, the gross is at $1.50 per 1,000, the discount and period of 
its availability being the same as at Lake View. 





Some VreRY PoInTED TRUTHS.—We are in receipt of a communica- 
tion from a correspondent the greater portion of whose busy life has 
been devoted to the management of small gas works, and whose efforts 
in that direction have been crowned with substantial success. In view 
of the latter fact it is only fair to assume that his opinion concerning 
matters connected with such management is worthy of study, for, after 
all, it is the result of actual practice that is to determine whether or not 
a certain line of policy has been successful. The substance of our cor- 
respondent’s communication 1s the following : 

‘‘Mr, Editor :—Permit me to say a few words concerning the manage- 
ment of small gas works. In my experience (which covers a period of 
40 years) I have had wide and varied opportunity for inspecting such 
plants, and that opportunity has been frequently availed of. To sum 
up the results of such observation, I can, I think, truthfully say that 
the complaint of the greater number of the proprietors of such proper- 
ties that investments of this nature are unprofitable is largely due to the 
blindness of the owners. In the first place, the owners of small gas 
works, as a rule, seem to think that a good business move has been 
made if they secure the services of a superintendent on the basis of 
a monthly salary payment of $50. The cheapest is never the best; that 
ought to be self-evident. To make a practical exemplification of this, 
let me say that a good many years ago I applied for the position of su- 
perintendent of a very small works—the plant was in very bad shape— 
when to my astonishment I was told that the salary of the former su- 
perintendent was $9 per week. I asked them to pay me fair wages, 
which, you may be sure, I put at a decidedly higher rate than they had 
been paying, and accompanied my demand with a proposition to the 
effect that if at the end of a year they found that I had not been worth 
the money to them they might, by retaining a certain portion of my 





monthly salary, save themselves any risk; but on the other hand, if 
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they found that under my management their property prospered, I was 
to receive the bargained amount, and that my services in the next year 
were to be paid for at a substantial advance. Whether I was successful 
or not, and whether they were satisfied or not, can best be answered by 
the remark that I remained in that Company’s employ for something 
like 8 years.” 

Our correspondent goes on in a similar strain at some length, but his 
argument against the employment of cheap and inefficient superintend- 
ency is, we think, sufficiently strong in the portion above quoted. We 
have frequently urged this vital point upon the attention of owners of 
small gas properties, and anything that we would now say thereon could 
not help but savor of repetition. Still, as it is well to repeat gocd ad- 
vice, we would earnestly say to such owners, and especially to those of 
them who complain most bitterly at the non-interest earning capacity of 
such investments, that no money is saved by the employment of a su- 
perintendent whose chief recommendation at the start is that he is will- 
ing to accept an abnormally low rate of salary. The same statement 
apples, and with equal force, to the medium and larger-sized plants as 
well. In fact, it is but a question of degree. 


LIGHTING TABLES FOR 1890.—We are in receipt of a copy of the 
** Lighting Tables” for 1890, published this year in separate form by the 
American Meter Company, in advance of that Company’s usual issue of 
their annual year book or manual for engineers and superintendents. 
As with all the literature that emanates from this Company’s offices, the 
lighting tables show satisfactory evidence of carefulness and accuracy 








of compilation, and are printed in good style. The Company explains | 
that this departure was taken simply because the authorities in very 
many places make contracts for the public lighting well in advance of | 
the first of January (about which date the regular annual is ready for 
distribution), and it was, therefore, presumed the gas companies would 
find the ‘‘ Tables” timely and available. It might also be well to bear 
in mind that the edition of the ‘‘ Tables” is not nearly so large in num- 
ber as will be the case with the regular annual, wherefore it behooves 
those in need of the former to send on their orders at once. Of course, 
we presume it is understood that the ‘‘ Tables” are intended for free dis- 
tribution. The pamphlet furnishes two tables—one of which ‘‘ follows 
the moon,” while the second reproduces the all-night schedule regulat- 
ing the public lighting of this city. 








SoME FURTHER ACCOUNT OF THE LIFE OF THE LaTE Francis M. 
Roots.—The following, respecting the late F. M. Roots, is from a local. 
source : 

‘*Francis M. Roots was born in Oxford, O., October 28th, 1824—his 
father, Alanson Roots, having moved there in 1816 for the purpose of 
educating his sons at the Miami University. Their ancestors were de- 
scendants of the old Puritan stock, who fled to America that they might 
worship God after the dictates of their own consciences. In 1845 the two 
brothers moved their woolen mill, which had been established in Oxford, 
to this city, operating the business under the frm name of P. H. & F. 
M. Roots. In 1849, F. M. Roots decided to go to California prospecting, 
still holding his relations here. This trip was taken with the party 
known as the ‘ Forty-niners,’ and 600 miles of the perilous journey was 
accomplished on foot. Trials and ill-health at last forced him to return 
home, which he did in May, 1850. In 1860 he invented the rotary force 
blast blower, so well known in this country and Europe. In 1864 they 
purchased a small foundry and machine shop, which they have at times 
enlarged and improved until it has reached its present proportions. In 
1870 F. M. Roots sold out his interest in the woolen mills to his brother, 
P. H. Roots, but still retained an equal iuterest in the blower manufac- 
tory. In 1872 he bought a large proportion of the stock of the First Na- 
tional Bank, of Connersville, and was elected its President in 1879, a 
position held by him at the time of his death. In 1881, ’82 and ’85, Mr. 
Roots secured patents on noted improvements in his blowers and ex- 
hausters. In 1882 the Connersville Furniture Manufacturing Company 
was organized as a joint-stock concern, of which, being a large stock- 
holder, he was chosen President. In October, 1850, Mr. Roots was 
united in marriage to Miss Esther E. Pumphrey. Six children blessed 
their union, of whom but three survive—Daniel T. Roots, of Conners 
ville, Mrs. E. D. Johnson and Mrs. Edwin Schively. These, together 


with his beloved and devoted wife, were near him when the dread sum- 
mons came which took away a loving husband and a more than affec- 
tionate father. In 1851, under the auspices of P. H. & F. M. Roots, the 
Presbyterian Church School was organized ; soon the building on Cen- 
tral avenue was erected, to which they were the largest contributors, 
and of which deceased and his family have always been devoted mem- 
The Church loses in Mr, Roots a consistent and conscientious 


bers. 











member and a most liberal supporter. Always charitable, no appeal 
passed unheeded, no suppliant was turned away. In the death of Mr. 
Roots, Connersville’s loss beggars words. Philanthropic, energetic and 
aggressive, he was always most deeply interested in the prosperity and 
progress of the city. Enterprising, he gave to every charitable 
institution which. would add to the interest of his home. The public 
good was before him always ; the best interest of every new scheme for 
the mutual benefit of his city interested and engaged his heart and 
means. His name can be found at the head of every good work. There 
will be a vacancy, never again to be filled. A great light has gone out; 
a grand, noble heart stilled by death, but living ever in the hearts of the 
people of Connersville. In the foundry where so many hours of his 
life have been passed can be seen the saddened faces of his employees, 
mutely attesting to the regard in which they held their employer and 
benefactor. Many of these men who have been in his service for years 
will miss his admonitions and counsel; miss his cheering word and 
patient Christian bearing. The best testimony that we can bear to our 
dead is to say that in life they were fit models for the living. And that 
testimony can be truthfully borne in closing this brief history of the life 
and character of the late Francis M. Roots.” 








The Economist’s Fuel. 
—_>—~ 

The Boston Advertiser, in the course of an interesting article in which 
attention is called to the rapidly increasing use of gas in New England 
as a domestic fuel, notes that within the past few years a demand has 
sprung up for some simple and inexpensive method of cooking food 
and heating small rooms, some method less elaborate than those used 
by the hotel keeper. Two causes, doubtless, have combined to create 
this demand. The first of these is the greatly increased number of 
small families who practice what is called ‘light housekeeping.” In 
every great city there are seores of young married men whose means 
will not allow, nor, perhaps, inclination prompt, the establishment of a 
household upon a complete scale. He has no family, possibly, except 
his young wife. Ecouomy promptshim to hire a small flat, of perhaps 
three rooms, at a moderate rent. He is absent from home throughout 
the day, leaving for his work at an early hour and returning at sun- 
down. 

His wife is equally willing to escape the cares and perplexities incident 
to elaborate housekeeping. It is determined that the culinary depart- 
ment of the home shall be a matter of minor importance. 

The result of this determination is the purchase of a gas or oil stove. 
It is snugly tucked out of sight in a closet, and the room which, with the 
presence of a coal range, would inevitably bear the name of kitchen, 
now poses as a modest parlor or reception room. It appeared to the 


mind of him who first devised this plan that gas was the proper fuel for 
consumption in these toy stoves. This term is used, since the first gas 
stove invented seemed scarcely more than atoy. It served its purpose 
in heating water, making tea, boiling milk, or warming the milk for the 
baby’s midnight luncheon. But it was not long that the people were 
satisfied with this crude affair. Something by means of which more 
elaborate cookery might be performed was demanded. 

The gas stove expanded in size, additional burners were added, broilers, 
bakers and other utensils were supplied until the housewife found her- 


self with a full paraphernalia for cooking with gas as her fuel. The 
housewife liked this method chiefly ‘‘ because it was so handy.” There 


was no smoke, no dust, no ashes to sift, no coal to bring up. The gas 
stove was truly a labor-saving machine. 

Soon it was suggested that the gas stove might readily be utilized for 
heating purposes. There were many small apartments, dressing rooms, 
bath rooms and the like, to which the heat of the stove or furnace failed 
to penetrate. This gas cooking stove proved a boon to the housekeeper 
of what is so often called the middle class. But the wealthy resident of 
the Back Bay and Beacon Hill early discovered the utility of the gas 
stove for heating. No sooner was it introduced than it became popular. 
At first the stove was identical with that used for cooking, with the top 
removed and adrum of sheet iron substituted. By this contrivance 
heating was done solely by radiation. Human ingenuity, however, de- 
vised better plans than this, until now a gas stove for heating is scarcely 
less elaborate in its mode of construction than the modern furnace. 

There was still a step further yet to take in the manufacture of gas 
stoves. The wsthetic advantage of the open fire, whether of coal or 
wood, has always been conceded. It has been left to the makers of gas 
stoves to imitate the open fire, with wonderful success. The gas log was 
the first of these imitations, being an arrangement of asbestos piled upon 
andirons in the form of a heap of firewood. Small perforations per- 
mitted the escape of the gas which was introduced into the “log” 
through a flexible tube. The escaping gas, being ignited, furnished a 
flame at once grateful in its warmth and emg ped to the eye. 

A more recent invention in this same line is a stove with open front, 
the opening showing a backing of corrugated copper brightly polished. 
A row of powerful gas jets above furnishes a strong heat, whieh is still 
more strongly reflected from the surface of the polished copper. This is 
one of the most beautiful forms of stoves for heating by means of gas, 
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| In the light of the foregoing statements it would seem that it is the 


|small gas works, in which the cost of gas in the holder is at so high a 
| figure—because of small output—that should strive to adopt gas power 
The growth of the adoption of gas power for generating electric light- | to gain the advantages of increased production, and so enable further 
ing currents has been shown from time to time in the columns of the | progress in their business. However, should circumstances cause this 
JOURNAL, and this advance will naturally prompt the gas man directly | proposition not to be tenable in some cases, appearances at least would 
interested in electric lighting to inquire for figures that will cause the | be better conserved were those so situated to employ a small producer 
economy of gas power to become evident to him. In most cases the gas cupola for feeding gas engines and thus secure for themselves the 
cost of gas will be taken at the figure which represents its holder price, | lowest possible coal consumption—about 14 pounds of coal—rather than 
wherefore the cost of the number of cubic feet consumed in a given | to install steam plants and load themselves with new responsibilities. 
time and for a certain amount of work done will be compared with that |The ordinary retort house labor can be depended on to understand the 
of like results from steam power. | making of producer gas, whereas special labor must be employed in the 
In keeping with the fact whether the cost of manufacturing gas is | generation of steam. 


Economy to Gas Companies of Gas Power for Operating Elec- 
tric Light Plants. 
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high or low, the result of the comparison may be favorable or not to gas 
power, but, no doubt, the showing so obtained would be a correct one, 
even in cases where the high cost of gas would seem to show that gas 
power was not the more economical. The fallacy of such comparisons, 
however, lies in the fact that the cost of gas is generally based ona 
given quantity sent out during the year, whereas if the quantity of gas 
made be increased these figures of estimate would not apply. Thus it is 
actually the case that where gas has been used for power purposes in 
driving the dynamo station of a gas works the retort house pay roll was | 


The example thus shown the consumers will also have a valuable 
effect in that it will stimulate among them a desire to use gas engines of 
the smaller sizes in the furtherance of their pursuits. 

Hitherto no mention has been made of the special feature of gas 
power for electrical work—which is that the fuel consumption is strictly 
limited to the time the power is used. Where fires under boilers 
have to be kept banked (oftentimes for a period in excess of that when 
the engines are being operated), steam cannot show to its best advantage. 

We herewith illustrate the 50-horse power Otto engine, which is the 





n ot increased, while the revenue from coke and tar, over and above the | 
usual amounts formerly received per ton of coal carbonized, was aug- | 
mented. 

There are indeed but few gas works that have reached the limit of | 
their capacity so as not to be in position to produce 1,000 or 2,000 cubic 
feet more gas per hour t> supply gas engines running 50 to 100 are 
lights, and so gain the revenue from such service without increasing the 
number of benches under fire or the amount of stokers’ wages paid. The 
majority of gas works doing business in towns having from 5,000 to 
50,000 inhabitan{s, could secure an income from electric lights by simply 
keeping their retorts at higher heats, and the cost of the increased quan- 
tity of coal used would be offset in part or altogether by the receipts 
from coke and tar; especially and certainly in those districts where a 
good demand exists for these residuals. 

Those operating water gas plants could not count on this last-named 
factor, but, on the other hand, they have an ability to largely increase 
their production on short notice, and without increased expenses, in a 
much higher degree than coal gas works. In fact the proprietors of 


water gas plants were among the first to use gas power for driving dy- 
namos. Their apparatus is not unlike the form of producer gas cupola 
type which is now frequently used in Europe for the obtaining of gas 


size generally used at present by gas companies using gas power for the 
operation of electric plants, and it is the largest single-cylinder size made 


| at the Otto gas engine works, Philadelphia. 








(Concluded from p. 630.) 
Instruments for Measuring Radiant Heat. 
<= Peele 
By C. V. Boys, F.R.S. 
LECTURE IV. 

In any of the combinations of thermopile and galvanometer described 
|in the last lecture the immediate effect of a current is the production of 
|a twisting force or moment between the coils and needle, which produces 
|adeflection in the movable part of the apparatus, that is, in the needle. 
If the needle were fixed, and the galvanometer coil movable, then the 
coil would be turned with the same force as before, but such a construc- 
tion of apparatus would be impracticable. Supposing, however, an in- 
strument with a fixed needle and a movable coil to be made, the deflect- 
ing force would be simply proportional to the strength of the magnetic 
needle, and therefore if, instead of a small needle, a powerful horse-shoe 





power, and at acost of coal consumption per horse power unrivalled yet 
in the best and largest steam plants. 


magnet were made use of, then just as the magnetic field in which the 
coil lies, due to the strong magnet, is stronger than the corresponding 
field due to the needle, so in the same proportion would the coil be more 
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powerfully deflected for any current by the magnet than it would be by 
the needle. The advantage of the increased field thus available is so 
enormous that the coil may beto a great extent reduced in size and com- 
plexity, and still leave a balance in favor of the combination of magnet 
and movable coil. 

This was first effected in 1836 by Sturgeon, to whose researches in this 
direction Professor S. P. Thompson has directed my attention. They 
are published with his other work in a thick quarto volume. 

Sturgeon used a variety of pairs of metals, which he generally com- 
bined by soldering to the extremities of a semicircular piece of wire made 
of one metal the ends of a straight piece made of the other metal. He 
then suspended these frames in front of one pole of a strong magnet, 
and heated one junction. The frames were deflected one way or the oth- 
er, according to the junction that was heated or the pole of the magnet 
that was employed. I have made one of Sturgeon’s frames, modified in 
detail only, in conformity with our modern knowledge, and I shall be 
able to show that this very simple contrivance is capable of showing 
very small effects of heat. It consists simply of a rectangular frame, of 
which the upper side and the two ends are made Of copper wire, while 
the lower side is composed of two bars made of the alloys described in 
the last lecture, soldered end to end. A needle point is so'dered to the 
middle of the upper side, which rests upon a piece of glass, so as to al- 
low the frame to turn freely. The two poles of a strong horse-shoe mag- 
net are thrust through the open frame without touching it anywhere, 
and an index of straw moving over a scale shows the deflection of the 
frame, and the direction in which it moves. A small piece of iron wire 
attached to the frame serves to bring it to the zero of the scale. If now 
a lighted match is held opposite to the center of the compound bar, the 
frame almost immediately begins to move in one direction, while if heat 
is applied to the ends of the compound bar, it instantly swings round and 
is defiected in the opposite direction. I may perhaps here remark that 
Sturgeon found that a coil suspended in a magnetic field made a most 
delicate barometer. 

M. D’Arsenval has invented an instrument on this principle, which he 
showed at a meeting of the Physical Society of France, on February 
5th, 1886. It consists simply of a pair of wires, one of silver, and the 
other of palladium, soldered together at their extremities, and forming a 
rectangular frame, with the junctions in the middle of the upper and 
lower sides. The frame is suspended by a single fiber of silk between 
the poles of a horse-shoe magnet, and is directed by a fragment of iron 
wire attached to t. He has made the frame of two different forms, 
either short and wide, in which case he places within it a fixed cylinder 
of soft iron, to increase the strength of the field in which the circuit 
hangs, or else very long and narrow when there is no room for an iron 
core ; but in this case the legs of the magnet can be made so close to- 
gether as to attain the same object. The deflection is read by means of 
a mirror in the usual way, but in this instrument the mirror serves a 
double purpose, screening, in addition, one of the junctions over which 
it is fixed from the influence of any radiation that might fall upon it as 
well as upon the other junction. 

M. D’Arsenval has found that the instrument is very sensitive,and in 
the case of the long and narrow frame, that it is also exceedingly rapid 
in its movements and dead beat. 

About a year after M. D’Arsenval had published an account of his in- 
strument I heard of the results obtained by Langley with his bolometer, 
an instrument which, in his hands, became far more delicate than the 
thermopile. I felt that it was very unfair to the thermopile to compare 
it in its ordinary form, as made 30 years ago, with Prof. Langley’s in- 
strument, in the development of which all the knowledge and resources 
of the present day have been made use of. Owing to the very high 
electromotive force set up at a thermo-electric junction, and the very 
small temperature co-efficient of resistance of conductors, on which the 
bolometer depends, I fancied that if an instrument depending on thermo- 
electromotive force were designed and carried out as well as the bolo- 
meter had been, that perhaps a still more delicate and satisfactory in- 
strument might be the result. It was in trying to solve this problem 
that I devised an instrumen‘ the same as Sturgeon’s and M. D’Arsenval’s 
in principle. Had I been aware that M. D’Arsenval had designed an 
mstrument of the kind I should almost certainly have thought no more 
about it. It is perhaps well that I was ignorant of the work of this dis- 
tinguished savant, for not only have I developed the theory of instru- 
ments of this class to a considerable extent, but I have made an instru- 
ment which I am sure is far more sensitive than his, and which at the 
same time must be less affected by numerous disturbing causes than any 
other instrument for measuring radiant heat that has been made, and in 
addition to this it was the difficulties that I met with in trying to find a 
suitable suspending fiber that led to the process for making fine fibers of 


quartz. In my instrument, which, at Gen. Donnelly’s suggestion, I called 
a radiomicrometer, a circuit is suspended in a magnetic field. The cir- 
cuit is composed of three metals, as follows: There are, in the first 
place, two very small bars of antimony and bismuth, or, preferably, of 
the alloys to which I have sooften referred, which are soldered side by 
side at their lower ends to the side of a small disc, or, for spectrum 
work, to the end of a narrow strip of copper foil, on which the radiation 
is to fall, as in Lord Rosse’s thermo-junction, while their upper ends are 
soldered to the ends of a long, narrow f-shaped piece of copper wire, 
which completes the circuit. The upper end of the copper stirrup has 
soldered to it a small piece of straight wire, which is cemented into the 
end of a very fine glass tube. At the upper end of the glasstube is fixed 
a small plain mirror, and the whole is suspended by a fine quartz fiber 
in a narrow hole in a mass of brass, or, better, of copper, between the 
pole pieces of a powerful magnet. 

[ have investigated the theory of this instrument with the view of ob- 
taining the best possible result. The main conclusions are, I think, of 
sufficient interest to bring before your notice. 

In the first place, it follows, for reasons similar to those advanced in 
the discussion of the thermopile and galvanometer, that the dimension 
of the moving system should be as small as it can be made, provided 
that whatever size it is made the several parts are properly proportioned. 
The limit of smallness is practically determined by the bars of antimony 
and bismuth, or of alloy, because of the difficulty of making and solder- 
ing such materials when excessively thin. I find by experience that I 
have no difficulty in making these bars far finer than any which at first 
I expected it would be possible to handle, and in soldering them at each 
end, and even, if necessary, taking a circuit to pieces, cleaning off the 
solder and re-soldering, when they are no more than one-two-hundredth 
of an inch thick, and one-fiftieth of an inch wide, that is so fine that 30 
of them could be packed in the space occupied by a single bar such as is 
used in an ordinary thermo-electric pile of 80 pairs. 

Now, whatever size is given to the bars, it is clear that for any size of 
bars there is some thickness of copper wire which is most suitable, for if 
it is made very thin indeed the conductivity of the suspended system 
will be reduced in a higher ratio than the moment of inertia; on the 
other hand, if very thick, the moment of inertia will be increased in a 
higher ratio than the conductivity. Byt what is not immediately evi- 
dent is that no matter what shape or size or number of turns may be 
given to the copper wire, one particular thickness is better than any 
other. This is given by the relation— 


lJ 
V8 
Where a = the sectional area of the copper wire. 
b = the breadth of the circuit (assumed small compared with the 
length). 
Where u = the moment of inertia of a unit piece of copper (1.1 x .01 
em.) at 5 mm, from the axis. 
v = the resistance of a unit piece of copper. 
K = the moment of inertia of the bars, mirror and connecting 
tube. 
t C = the resistance of the bars. 

There must also be some size of circuit which will give the best result, 
that is the greatest deflection in a given field, and with a given period of 
oscillation, for if made very large or very small, more is lost than 
gained. The best area for the circuit to enclose is given by the 
equation— 


a 


KC 


A=1b=44/75 


Where the symbols have the meanings already given, and in addition— 
A = the area enclosed by circuit. 
l =the length of circuit. 

In all cases one turn of copper wire is better than any greater number. 
It does not matter how / and b are modified so long as b is kept small 
compared with J, and so long as their product is not allowed to change. 
Under these conditions the area enclosed by the circuit, the moment of 
inertia, and the resistance of the circuit ull remain the same, and there- 
fore the sensibility is not affected. 

When a and A have the values given by the two equations above, the 
following very simple relation will be found to hold. The resistance of 
the copper part of the circuit is equal tothe resistance of the bars, and the 
moment of inertia of this copper is equal to the moment of inertia of the 
bars, the mirror and the connecting stem. Further, what I have called 
the efficacy of the combinations, that is the sensibility ina unit magnetic 








field, is 
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Though this is the circuit which will give the greatest deflection in any 
tield when mounted so as to have any given period, it does not follow 
that it will be the most convenient one to use in a very strong field. The 
force tending to move the circuit, and the ultimate deflection, is propor- 
tional to the strength of the field, but the resistance to the motion due to 
the reaction between the field and the current induced by the motion is, 
for any speed, proportional to the square of the strength of the field ; 
and so, though with weak fields the circuit may move readily enough, 
this is not the case when the field is strong, even though the force urg- 
ing it to move is greater. I can show the effect of this ‘‘damping” by a 
simple experiment. There is suspended between the poles of a magnet 
a circuit made of copper only, and the strength of the field in which it 
hangs may be varied by moving the pole pieces of the magnet. At pres- 
ent the field hardly exists; and so the copper circuit is able to oscillate 
freely, and in consequence to make many swings before it comes to rest. 
On increasing the strength of the field it is evident that the circuit is not 
so free as before, because any swing is only a small fraction of the one 
before it, and after four or five oscillations it ceases to move. On fur- 
ther increasing the strength of the field the oscillations fall in amplitude 
at a still higher rate, and they seem each to take very little longer, but 
there are fewer of them before the visible movement comes to an end ; 
at last the resistance to the motion becomesso great thatthe circuit when 
displaced moves up to its position of rest, and is unable to pass beyond, 
but now it takes an appreciably longer time to make the half swing than 
it did before. Onstill further increasing the field the resistance becomes 
so great that the circuit is hardly able to move at all, but very slowly 
creeps along, and may take ten or perhaps a hundred times as long to 
come to its resting place as it did in the last case. 

The question that then arises is what is the most suitable field to em- 
ploy ; if it is weak, the circuit will oscillate so freely that owing to the 
number of swings it may take a long time to come to rest, and further, 
the deflection will not be great. If the field is as strong as it can be 
made, the circuit may meet with so much resistance to its motion that it 
will take an enormous time to come to rest, though it is true the deflec- 
tion, when it can be read, will be much greater. It will make it easier 
to come to a just conclusion, if I state in a few cases to what extent the 
period of oscillation is increased when the resistance to the motion is suf- 
ficient to produce certain definite decrements in the amplitude of the os- 
cillation. 


Ratio of any oscilla- Period of 
tion to the one before. oscillation. 
CO, eee 1 Oe eee ine 1.00 
Oe =  Sevsatsiewer en ee 1.02 
PY ht cote eae sawed Mi  Saiewacdehaeny 1.12 
oh FP adams aes ests eer ee 1.24 
Seip sarees 6S Oe tn oe mee L777 
ee oe ne BE ane th Peer at 1.96 
TE ee lt atta ate 2.42 
(ag EY ESSE A eI 3.10 
Re Ah oes 2 iia uke neesenus 3.80 
ae eee meen Be a nee 4.51 
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Now, the strength of the field should be so chosen that the resistance 
to the motion of the circuit caused by it is not quite sufficient to make 
ithe motion perfectly dead beat. Supposing that it is possible to observe 
-a deflection accurately to, say, one-thousandth of the whole, it is not 
only useless to make the decrement less than ;,5), but harm will be 
done because of the rapidity with which the time of coming to rest is in- 
creased when the magnetic field is made stronger. On the whole, I 
think it is preferable to have the decrement such that the elongation of 
the first swing beyond the position of rest is just distinguishable as an 
elongation, for then it is possible to make a definite reading in a very 
short time, a matter of importance when experiments are being carried 
on under variable conditions. 

However, it is a matter of little consequence whether the ratio of 
damping is very small, or whether the motion is just dead heat, what is 
really important is thatthe resistance shall not be more than sufficient to 
‘make the motion dead beat. If, for instance, the field that is just suffi- 
«cient far.the dead beat conditions is doubled in strength, then though the 
wltimate def] ection obtainable may be also doubled, the velocity of mo- 
tion wall ke halved, and it will take four times as long for the circuit to 
@pparentily come to rest. 

Now whe in anything, as in the case here, is subject to a force propor- 
tional to th e displacement, and to a resistance proportional to the veloci- 

ty, the mot ion will be just dead beat when half the resistance at unit ve- 





locity is equal to the square root of the controlling force at unit displace- 
ment. It may be proved that when the circuit is made of the dimensions 
which equations (1) and (2) show to be best, the value of the magnetic 
field H, that will just make the motion dead beat, is given by the equa- 


tion— 
i= 84/— V¥(Uv) 


in which r is the complete period of vibration (undamped). 

Since the symbols K and C have been eliminated, this shows that, no 
matter what the bars are made of, or what dead weight is fastened to 
them, provided the copper part of the circuit 1s formed so as to give the 
greatest efficacy, the magnetic field that will just make the motion dead 
beat, conveniently called the dead beat magnetic field, will always be the 
same, and this depends simply on the properties of copper, and the peri- 
od that is chosen. 

It follows from equations (3) and (4) that the sensibility S, obtained by 
the best circuit in the dead beat magnetic field, may be found from the 
relation— 


ga fil 1 

S= 7 VEO) 

which is independent of the properties of copper. It thus appears that 
the sensibility obtained by the above combination is not affected by the 
nature of the material with which the circuit is completed, so that badly- 
conducting metal, or even glass, would be as good as copper. This very 
paradoxical result may be explained by imagining what would happen 
if a specimen of copper could be found with 100 times its proper resist- 
ance. Under these circumstances, equation (1) shows that the wire 
would have to be made with 10 times the sectional area, and equation (2) 
that it would be 10 times as short, and thus both the resistance and the 
moment of inertia of the circuit would be the same whichever metal 
were used. Now equation (4) shows that the field would have to be 10 
times as strong, from which it immediately follows that the motion must 
still be dead beat, if it was so before, since the circuit has the same mo- 
ment of inertia and the same resistance as before, but encloses one-tenth 
of the space in the magnetic field, which confirms equation (4), and that 
the sensibility must be unchanged, which confirms equation (5). Of 
course, practically, glass could not be used to complete the circuit, be- 
cause with such bars as it is possible to make, the thickness of the glass 
would become enormously greater than the length of the circuit, which 
must, by original assumption, be large compared with the breadth, and 
because a magnetic field of an almost infinite strength would be neces- 
sary. 

The actual strength of the dead beat magnetic field, that corresponds 
to the material copper and the arbitrary period 10 seconds, is almost ex- 
actly 272 C.G.S. units. Now, since it is easy to obtain a field four or five 
times as strong as this between the poles of a permanent magnet, it is a 
question whether it will be possible to use a much stronger field with ad- 
vantage, not varying some of the other conditions, for that would cause 
a resistance to the motion of the circuit of from 16 to 25 times that which 
is necessary to make it dead beat, so that it would require from 16 to 25 
times as long a time in which to come to rest, but with such a modifica- 
tion in the circuit as will keep the motion dead beat. The thickness of 
the copper wire must not be altered, but the size of circuit may be re- 
duced as the field is increased in strength, so as to maintain the dead beat 
relations, and the result is a slight gain in sensibility. Calculation shows 
that if the field is made M times as strong as the dead beat magnetic 
field, the area must be made (2 M— 1) times as small, while the sensibil- 


ti 
ity of the combination will become (2 — <i) times asgreat. Thus with 


a field four times as strong, the sensibility will be 1} times as great, 
while with an infinite field it could not be more than doubled. 

The practical conclusion, then, is that if a circuit is made approximate- 
ly of the best proportions, the field may be varied by sliding the pole 
pieces until a convenient decrement is produced, when the sensibility 
will not greatly differ from the greatest which it is possible to ob- 
tain. 

I may mention also that the size of the mirror is a matter of some im- 
portance. If large, so as to give plenty of light, say as large as the mir- 
ror of an ordinary reflecting galvanometer, the moment of inertia would 
be so enormous as to completely spoil the instrument. If very small, so 
as to have a negligible moment of inertia, it would neither reflect 
enough light nor would it on optical grounds be capable of defining suf- 
ficiently well. That size is best of which the moment of inertia is about 
one-third that of the bars. I found that mirrors made of the thinnest 


microscopic cover glass, one two hundredth of an inch thick, and about 
one-eighth of an inch square, silvered at the back, fulfilled these condi- 





tions m the case of the particular circuit that I have in the instrument 
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upon the table. I have found that the definition of such a mirror, if 
properly made and mounted, is so good that it will produce an image of 
a cross wire upon a scale one meter distant, which is a sharp black line 
not much more than one-tenth of a millimeter wide, and which can cer- 
tainly be read to this degree of accuracy. I have not found that galva- 
nometers are usually read more accurately. It is, of course, necessary 
in the case of these small mirrors to employ a brighter light than a lamp 
flame, but, with oxygen at its present low price, there is no reason why 
a small lime light should not be used. 

The following dimensions, which are nearly those given by the equa- 
tions, I have found by experience to answer well, and to be not so small 
as to be too difficult to make: Thermoelectric bar 4 x ;4 X gi» inch. 
No. 36 copper wire made into a circuit one inch long, and about ;', inch 
wide, a copper heat-receiving surface, blackened on the side exposed to 
the radiation ~; inch in diameter, or + x 74 inch. Mirror ;; inch 
square, x}, inch thick. Quartz fiber 4 inches long, ;;55 inch in diame- 
ter. 

The complete circuit connecting stem and mirror m is shown in Fig. 
10. One of these circuits that I made weighed less than half a grain, 
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Fig. 10. 





Fig. 11. 


and though there were five soldered joints, the total weight of solder 
used did not exceed ; grain. 

There is one point that I should mention. The disturbance caused by 
the magnetic qualities of the antimony and bismuth bars, small though 
they are, was so great as to make the instrument completely unusable ; 
but this difficulty was overcome by making the center of the block of 
metal in which they hang of iron, as shown by the darker shading in 
Fig. 11. This screens off the magnetism of the pole-pieces from the 
bars, but leaves the rest of the circuit in a strong field. The copper wire 
used must be carefully chosen, as much is so magnetic as to be useless ; 
when a non-magnetic piece is found, it must not be cleaned with emery, 
or it will become evidently magnetic. I mention this to show how fee- 
ble the forces are that are used, and when I say that the instrument is 
perfectly free from every influence except that of radiation upon the re- 
ceiving surface, it will be evident that the effects of many disturbing 
causes which ordinarily give so much trouble have been very completely 
avoided. A strong magnet may be moved about close to the instrument, 
but no effect whatever can be observed. Magnetic disturbances are the 
most fruitful source of trouble with the ordinary galvanometer ; for in- 
stance, it is not possible to do any serious work with a galvanometer in 
the Science Schools, South Kensington, except at night, because of the 
movements of a hydraulic lift, of which the ram is a huge weak magnet, 
presenting in its movements alternately north and south poles to every 
instrument on the ground floor. There are no connecting wires or bind- 
ing screws, and so no uncertain thermo-currents are set up, nor induced 
currents due to the movement of the connecting wires through the 
earth’s magnetic field. The sensitive part of the instrument is very 
small, and is enclosed in a narrow hole in a solid mass of metal, which, 
moreover, is protected by being enclosed in a wooden case, and so tem- 








perature changes in the room, and hot and cold draughts, are not felt. 
The instrument is very quick in its indications; its sensibility and its de- 
crement can be varied at will. The following figures, obtained by 


Deflection. Deflection. 
Defiection. Heat. Heat x time. 
Elliot pile and galvanometer 1 1 1 
Radio micrometer .......... 4.2 560 2,000 


experiment from the instryment now on the table, show to what ex- 
teut it is more sensitive than the standard thermopile and galvanometer, 
as measured in the three ways described in the last lecture. This sensi- 
bility has not been obtained at the sacrifice of stability, for none of the 
other instruments will compare with this in its freedom from the influ- 
ence of every kind of disturbing cause. 

Calculation shows that the instrument ought to give a clear indica- 
tion when the sensitive surface has béén warmed one two-millionth of 
a degree Centigrade, and the experiment shows that it will clearly re- 
spond to a quantity of heat no greater than that which would be radi- 
ated on to a halfpenny by a candle-flame 1,530 feet away from it. 

There is one other class of instrument for measuring radiant energy, 
which has lately been brought to a great perfection more especially by 
Prof. Langley. Instruments of this class depend upon the change of 
resistance of a conductor when warmed. The earliest account of an in- 
strument of this kind, for the reference to which I have to thank Dr. 
Baur, is one by A. F. Svanburg, who made one of the arms of a 
Wheatstone’s bridge, of a flat spirial of copper wire ;},th of an inch 
thick, covered with lamp black. When this spiral was exposed to 
radiation, it was warmed toa certain extent, and so its resistance was 
changed, disturbing the balance of the bridge. He found this very sim- 
ple contrivance to be extraordinarily sensitive, and better, he believed, 
than the Nobili thermopile. 

It does not appear that much use had been made of instruments de- 
pending upon the effect of temperature upon resistance until 1881, when 
Langley turned his attention to this class of instrument. However, 
Jamin and Siemens had contrived apparatus in which the change of re- 
sistance disturbed the equilibrium of a differential galvanometer. 

The general theory of the actinic balance or bolometer is given in 
the American Journal of Science, vol. xxi., p. 187. From this paper 
it appears that Langley did not find the thermopile sufficiently delicate 
to detect and measure the energy in a diffraction spectrum. In the case 
of the thermopile and galvanometer, the work that is necessary to de- 
flect the needle must be supplied by the energy of the radiation, in fact, 
a great deal more must be supplied, because nearly all the heat received 
by the pile or junction is carried by the Peltier action of the current to 
the cooler junction, and but a small fraction is converted into electrical 
energy, only part of which is transferred to the needle. In the form of 
instrument first used by Svanburg, the energy that is necessary to move 
the needle, is not derived from the radiation at all, but from the cell or 
battery employed to send the current through the Wheatstone bridge. 
All that the energy of the radiation has to do is to direct that of the 
battery, for when one of the resistances in the bridge is increased, and 
the balance disturbed, some of the energy of the battery spends itself in 
the galvanometer. The material which Langley found most suitable 
for the resistances were steel, platinum, or palladium, in the form of 
the thinnest possible ribbon. In the case of iron, the change of resist- 
ance is 0.4 per cent. foreach degree Centigrade. The object of using 
ribbon as thin as it can be made is to cause’ it to come to its final tem- 
perature as quickly as possible. 

The effect of the size of the ribbon is not at first very evident. Sup- 
pose a bolometer made with a strip of metal of some particular size, and 
that another identical instrument is made, in which the strip that is to 
be exposed is half the breadth. Then its resistance will be the same; 
and since in the smaller strip there is only one quarter of the metal to 
heat, and it exposes one quarter of the surface to the radiation, it might 
seem as if it should acquire the same temperature as the larger piece, 
and so the change of resistance in each case should be the same, and 
thus the smaller piece receiving the smaller quantity of heat seems as if 
it should be able to produce the same effect as the larger. Now there 
are several false assumptions in this reasoning. In the first place, when 
these strips of metal are warmed, however slightly, above the rest of the 
instrument, heat begins to escape by radiation, convection, and by con- 
duction. The radiation would, for any rise of temperature, be itself 
proportional to the surface, and so would produce the same effect in the 
two cases; the same would be almost true of the heat lost by convec- 
tion; but this would not be the case at all with the loss by conduction, 
so that on this account the smaller surface would not be heated to so 
great an extent as the larger. However, even supposing that they were 
heated to the same extent, when no current passed, the smaller piece 
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would not be capable of causing so great a movement of the gal- | 
vanometer needle. It must be remembered that the battery current itself, 
in passing through the several resistances, must heat them to a certain 
extent; but as the exposed strip is electrically balanced against another 
strip in the same tube, but not exposed, this alone does not disturb the 
balance, unless the current is so strong as to heat them sufficiently to 
set up strong convection currents in the apparatus. Now in the case of 
the larger strip, a stronger current can be sent than through the smaller 
before this occurs, and since they are of the same resistance, a stronger 
current in the galvanometer will be the result. 

In another way the heat produced by the battery current and that de- 
veloped by the radiation to which the instrument is exposed, are cur- 
iously involved together. Suppose that the radiation acting alone were 
able to heat the exposed strip so as to increase its resistance to a certain 
extent, and the current acting alone were able to heat both strips to 
some other (generally a far greater) extent, then when both act together 
there will not be the same difference of temperature as if the battery 
current were not passing, and for this reason. Any increase of tem- 
perature in the exposed strip, by increasing its resistance, diverts a cer- 
tain proportion of battery current into the other, and thus more heat is 
developed in the covered strip by the battery current than in the ex- 
posed strip, and this tends to counteract the effect of radiation. Thus 
apparently heat is carried from the warmer to the cooler strip, just as in 
the thermo-electric apparatus the Peltier action carries heat from the 
warm to the cool junction. An exception to this, however, is found in 
the case of carbon, which falls in resistance as its temperature rises. In 
this case the heat received by the exposed strip warms it, lowers its re- 
sistance, and causes a greater proportion of the whole current to pass 
through it, which warms it still more. 

Langley has, by making every detail as perfect as possible, and by 
employing the most delicate galvanometer that American ingenuity 
could construct, been able to map the dark heat of the spectrum, and to 
extend it far beyond the limits which previously were known. 

Dr. Baur has published two papers on the bolometer. He made his 
grating of tinfoil, cut in the form of a series of parallel ‘strips joined at 
alternate ends, a form which Langley also used, supported at the ends 
of the strips only, and blackened with platinic chloride. Such a sensi- 
tive surface acquires its final temperature almost instantly, and the time 
that elapses before a reading can be taken depends simply upon the gal- 
vanometer. Dr. Baur tried to use Dutch gold and gilt paper, but these 
were found impracticable. There is a difference in detail between the 
arrangements of Langley and Baur in respect of the second resistance, 
against which the exposed surface is balanced. In Langley’s instru- 
ment this second resistance is made in two halves, placed on either side 
of the exposed surface so as normally to have the same temperature. In 
Baur’s arrangement the two resistances are arranged side by side, and 
by the movement of a shutter the radiation is allowed to fall on one or 
the other alternately, and thus the effect is doubled. In order that 
these _two resistances should be exactly alike, a piece of foil was doubled, 
and the two cut out of the doubled piece at the same time. 

I understand from Dr. Baur that this class of instrument is in use in 
the laboratory of Professor Helmholtz, and generally in Germany toa 
inuch greater extent than it is with us. 

I have had no experience with any of the instruments of the bol- 
ometer type, and so cannot speak of them from experience; but it is pos- 
sible that in sensibility Prof. Langley’s instrument may not be far short 
if it does not actually exceed, that of the radiomicrometer. But it can- 
not compare with the radiomicrometer in its freedom from disturbing 
influences. On the other hand, the bolometer has the very great advan- 
tage over all the instruments except the thermopile, that it can be 
moved about and pointed up or down, whereas the radiomicrometer 
must be kept level, and is most easily used when fixed, so that the radia- 
tion must be brought to it, a plan which in some cases is not conven- 
ient, 

A few words on the relative advantages of the different classes of in- 
struments may perhaps be conveniently given here. 

It sometimes happens that the radiation to be measured is brought to 
an exact focus, which is a line in the case of a spectrum, or a point 
when a star is being observed. In these cases, instruments like Joule’s 
convection apparatus, the differential air themometer, or a Weber's 
micro-radiometer are useless, since they are only efficient when advan- 
tage is taken of the large surface they expose to the radiant energy. 
The receiving surface should be no larger than the image formed, and 
so even the thermopile itself is practically of little use. A thermo-junc- 
tion is good, but the bolometer for spectra, and the radio-micrometer 
generally, are the only instruments that can be used with advantage. 

If diffused heat is to be measured, then the instruments first men- 


. 


tioned are at their best, but those with small receiving surfaces are bet- 
ter if reflecting mirrors or rock-salt lenses can be employed to concen- 
trate the rays upon the small surface. 

If the instrument has to be freely movable, the thermopile and bol- 
ometer are the only ones which can be used at all; if it need Le moved * 
only slowly, and may be kept level, then the radio-micrometer and one 
or two others also become available. 

If the instrument is to be exposed to outside changes of temperature, 
the radio-micrometer isthe only one which is practically uninfluenced. 
If magnetic changes, which are by no means uncommon, are liable 
to be met with, the radio-micrometer and Joule’s instrument are the 
only ones available. 

With regard to my instrument, and M. D’Arsenval’s, I have no doubt 
that mine is far more sensitive and the least influenced by disturbing 
causes, for I employ a thermo element which has an electromotive force 
ten times as great as any that he can make use of. He is able to sus- 
pend his circuit by a fibre of silk, which would make the radio-micro- 
meter practically unmanageable. He has not, so far as I know, 
screened off the disturbing effects of temperature changes by surround- 
ing the circuit with a mass of metal, and if this were done, since the 
junctions are much further apart in his instrument than in mine, any 
temperature waves moving in the metal block would have a greater 
effect; but what to me is most conclusive of all, is the fact that he fixes 
the mirror over the junction that is not to be exposed to radiation. 

And now, in conclusion, I have to regret that it has not been in my 
power to treat the subject of these lectures either so clearly or so 
thoroughly as I should have liked. The only claim that I have to ad- 
dress the Society of Arts at all upon the subject is the fact that I have 
done something to develop some of the instruments which I have 
brought before your notice. 








Midland Gas Managers at the Birmingham Compressed Air 
Company’s Works. 
oo 
The London Journal says that the members of the Midland Associa- 

tion of Gas Managers hada pleasant meeting in Birmingham on October 
17th. The programme comprised discussions on the papers of Mr. Fer- 
guson Bell and Mr. W. T. Tew (both of which were submitted at the 
preceding meeting at Derby and Matlock), besides a visit to the works of 
the Birmingham Compressed Air Company, and the usual formalities 
of an ordinary meeting of a District Association of Gas Managers. It 
was the occasion for the leave taking of Mr. Taylor, of Derby, who has 
filled the Presidential chair during the past year with much credit to 
himself and advantage to the Association. His successor is Mr. H. 
Peaty, of Burslem—a very popular member, and worthy representative 
of the Staffordshire section of the Society. Fitting acknowledgment was 
made, both during the business part of the meeting and during the sub- 
sequent dinner, of Mr. Taylor’s services ; and a hearty reception wasac- 
corded to the incoming President. The chief technical subject brought 
before the members was water gas, raised by Mr. Bell’s paper; and al- 
though the discussion of the topic was not exhaustive, and indicated 
clearly enough that practical experience of the working of water gas 
plant was lacking, it cannot be complained by friends of this kind of 
gas that the Midland Gas Managers regard it with any sort of prejudice. 
Mr. Bell, indeed, was very trenchant in his criticisms of water gas 
schemes, and seemed to think that under no probable circumstances 
could water gas be of much account in England; but even he did not 
expressly object to a declaration by Mr. Ellery, that if this description of 
gas could be made at about the ordinary cost of coal gas, or less, he 
would not have the slightest objection to adopting it. In fact several 
members seemed to think that there might be circumstances where water 
gas plant would prove useful in an English gas works, even though it 
were a little more costly to make. It would not do, however, to allow 
water gas projectors to flatter themselves from the manifestation of this 
tolerant spirit among English gas managers that the day for the adop- 
tion of water gas plant in English gas works, even as an auxiliary, is 
within the range of practical gas politics. It is as yet far too costly for 
anything of the kind. Water gas enthusiasts must not blind themselves 
to the fact that the gas of 16 or 17-candle power, which English gas 
companies can sell in places for about 2s. 3d. per 1,000 cubic feet, costs 
in the holder only about 8d. per 1,000 cubic feet, which is less than half 
the cost at which any known system of wafer gas making can produce 
an equivalent article. If Russian crude oil is ever piped across from 
Baku to the Black Sea, and imported into this country by means of tank 
steamers, it is difficult to see how it can be put into gas works on shore 
for less than 3d. per gallon. This is the cheapest source to which we 
can look for afluid mineral hydrocarbon suitable for carbureting water 
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gas; and it is difficult to imagine that it can ever be sold in England at 
the figure named. Even this, however, would not be cheap enough to 
make carbureted water gas compare favorably, in point of cost, with or- 
dinary coal gas. The prospects of water gas, or cheap fuel gas, distrib- 
uted uncarbureted for uses other than lighting, received a striking illus- 
tration from what the members of the Midland Association saw and 


heard later at the compressed air works. Before visiting this establish- 
ment, however, they discussed Mr. Tew’s paper on the effects of tempera- 
ture in relation to unaccounted-for gas, which brought out several in- 
teresting practical observations concerning meters, mains, etc. 

The undertaking of the Birmingham Compressed Air Company has 
been described and discussed several times in the Journal, from the 
time when thescheme was first propounded and reported upon favorably 
by Sir F. Bramwell and Mr. Piercy. After much delay and the over- 
coming of many difficulties the scheme has been realized; and at the 
present day Birmingham counts the compressed air supply among her 
most noteworthy manufacturing advantages. Although the works are 
not yet out of the contractors’ hands, a shift has been made to get a sec- 
tion of the plant in operation ; and the Midland Gas Managers were able 
to see last Thursday the shape to which the Company have reduced 
their project, and the lines on which they mean to carry on their enter- 
prise. The mains have been charged, and some consumers supplied for 
about a year; and nothing now remains but to increase the steam plant 
at the generating station to keep pace with the hoped-for increase in the 
demand. The Company have a commodious site for their station, with 
good railway facilities for the supply of coal, and a canal for other pur- 
poses, including convenience with regard to condensing water. The 
whole future of the Company is pinned to the realization of the idea that 
it will pay power users in the town better to purchase compressed air 
delivered through street mains into their engines than to generate steam 
for themselves. Consequently the Company have to depend for their 
profit on the margin they can secure between the cost of generating and 
distributing power by their machinery and plant and the price which a 
power user can be induced to pay them for it. In other words, they 
must solve the problem whether the generation of power in a large sta- 
tion can be done so cheaply, as compared with small engines, that it can 
be sold at a profit, notwithstanding the loss of distribution by the medium 
employed for the purpose—in this case compressed air. Consequently 
a visitor to the works of the Company may reasonably expect to see the 
most efficient steam power plant that money can buy. 

The problems of generation and distribution may be considered, as 
they have to be solved, separately. A compressed air company may be 
supposed to fail, if it fails at all, through defective generating plant, or 
imperfect distributing arrangements ; and certainly cannot succeed un- 
less both are perfect. The first necessity is, however, good steam plant. 
The Birmingham Company propose to employ their capital of £150,000 
in generating 6,000-horse power, and supplying it throughout the Bir- 
mingham district. Half of the steam plant required is being laid down 
to begin with, and a portion is actually at work. That seen by the Mid- 
land Gas Managers consisted of a triple expansion compound condensing 
engine, by Fowler, of Leeds, working single-action plunger air pumps 
feeding directly into the main, and supplied with steam by three sec- 
tional water tube boilers, fired with gas made in Wilson producers from 
slack costing on the spot about 6s. per ton. Nothing could well be more 
elementary, or, in its way, satisfactory. While the scheme was incu- 
bating there were all sorts of refinements talked about—electrical check- 
meters and several other imaginary requirements. These more or less 
‘“‘cobwebby ” additions to the simple steam plant have been quietly 
dropped, and the works are only a steam power station worked accord- 
ing to gauges and indicators of the ordinary type. The main engines 
are after the marine type, and are believed to be almost unique in re- 
spect of repeating on land the elements that have proved so successful 
in economizing steam on board ship. Each set will work up to about 
1,000-horse power indicated ; but at the present time scarcely half this is 
required. The high-pressure cylinder is supplied with steam at about 
140 pounds per square inch, which is reduced to 45 pounds in thesecond 
cylinder, and to 3 pounds in the last, which chiefly works by virtue of 
the vacuum. The air is compressed to 45 pounds per square inch in 
the mains (there being no accumulator), and this pressure develops at 
the outset a considerable amount of sensible heat. Theoretically the 
rise of temperature should be 260° F., but a good deal is very quickly 
lost; and although the air at its entry into the mains may be at a tem- 
perature of 200°, it quickly cools down, depositing water at the same 
time, so that before it is half a mile from the works, it is at the normal 
temperature and dry. The duty obtained by the user is about 50 per 
cent. of the power put into the air at the station; so that of 1,000-horse 
power generated at the station 500-horse power may be depended upon 








to re-appear in the consumers’ motors, supposing the air to be 
utilized in this way. There are other applications for the air, of course 
—such as refrigerating, blowing, ete.—which would in practice com 
plicate the problem of ascertaining what becomes of the power gener- 
ated at the station. At all events, there is a loss of 50 per cent. of en 
ergy, due to the medium of distribution, to be compensated for by in- 
creased economy of generating plant as compared with ordinary steam 
machinery. 

The engines must supply their share of this economy; and it is prob- 
able that nosteam-engines in Birmingham of less than 100-horse power, 
and very few above, show such economy of steam as those of the Com. 
pressed Air Company, which are stated to use only 16 lbs. weight of 
steam per indicated horse power, and are confidently expected to do 
even better when they are fully loaded and running at their best speed. 
Next to the engines come the boilers. These, as already mentioned, are 
after the sectional water-tube pattern, which seems to be making great 
headway where high pressure steam is required to be economically pro 
duced, to the supersession of the old-fashioned Lancashire boilers. We 
should like to see some authoritative evidence on this head. There are no 
means of telling at present how these boilers of the Compressed Air Com- 
pany compare with the generality of steam generators in the town; but 
if there is anything in following the fashion, they certainly enjoy it. 
With regard to the last, and in many ways most important point of this 
plant—the gas generators—we cannot say that tne system adopted 
shows any conspicuous advantage over any good form of mechanical 
stoker. The advantage of gasifying the fuel at a distance from the point 
of utilization, and so losing the radiant power of the solid fuel, as well 
as that portion of its heating power which escapes during transit through 
long underground flues, is very doubtful. The idea of employing gen- 
erators was adopted by the Company’s Consulting Engineer (Mr. J. 
Sturgeon), 1n order to cope with the conditions of a varying demand on 
the works. He thought the supply of fuel gas could be checked and in- 
creased as required with greater convenience and economy than a 
direct-acting fire-grate; but whatever may be said for the intention, the 
Wilson gas producers seem to be scarcely the right things to carry it 
out. It was stated, among other drawbacks of their use, that they re- 
quire to be let down cold for clinkering every three days; which must 
mean a serious loss of heat; and they need constant attention. The suc- 
cess of the Company does not, of course, depend on this or any par- 
ticular gas producer or mechanical stoker; but they cannot be regarded 
as in a safe or logical position until they can challenge anybody in the 
town and district to a comparison of furnace and boiler efficiency. 

The Midland Gas Managers had no time to inspect any of the factor- 
ies where the compressed air power is in use; but they saw, on the 
works, a small engine driven by it, and heard an account of the uses to 
which it is applied. There is not much to be said concerning the dis- 
tribution arrangements. The mains are of wrought iron or steel, with- 
out flanges or sockets and spigots; being jointed by means of sleeve- 
pieces; or double socket rings, leaded on both sides. These make a per- 
fectly tight jomt, and there is an expansion joint made with an india- 
rubber ring at about every twelfth length. The thickness of the pipe is 
not sufficient to allow services to be tapped in, in the ordinary way; and 
therefore junctions are provided at intervals, fitted with valves, which 
allow connections to be made without interfering with the pipe or stop- 
ping the service. Consumers are supplied through meters designed, on 
the principle of the turbine, by Mr. Abrahams, the Resident Engineer, 
which appear to be more satisfactory in action than anything else of the 
same kind which the Company have been able to procure. 

The visitors were received by Mr. Sturgeon, the Consulting Engineer, 
who attended specially for the purpose, and were shown round the es- 
tablishment by Mr. Sturgeon and Mr. Abrahams; these gentlemen being 
most assiduous in their attentions, and untiring in answering queries 
and giving information. A well-deserved vote of thanks to the Direc- 
torsand officers of the Company was tendered by the President of the 
Association, and fittingly responded to. The visitors carried away with 
them a high appreciation of the thoroughness with which the Com- 
pressed Air Company have set themselves to carry out their undertak- 
ing, as well as a favorable impression regarding the future which ap 
pears to lie before the application of compressed air to industrial and 
social purposes. The driving of engines in factories by this agency 
means not only economy in many instances, but also cleanliness, safety, 
and deliverance from smoke and damp steam. It also means improved 


ventilation and cooling of crowded workrooms; thus adding to the com- 
fort and conducive to health and happiness of the operatives. Shops, 
theatres, warerooms, and churches, to say nothing of private houses, 
can be efficiently ventilated when a supply of compressed air is avail- 





able; and if the Methven-Sugg system of gas lighting is to flourish any- 
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where, it should be in Birmingham. It is even possible something alto- 
gether fresh may be done in the way of burning gas under pressure of 
air. Many other uses of the Compressed Air Company’s product might 
be named; but we are not concerned to state the probable extent of their 
operations. Suffice it to say that their scheme, and the manner in 
which they are carrying it out, are worthy of the attention of all en- 
gineers, especially those who are interested in power distribution. 





The Gearing hemuniiens for wm Meneticture of Gas. 
—o 

U. 8. Letters Patent (No. 414,038) were granted, on October 29, to 
Charles Gearing, of Pittsburg, Pa., for improvements designed to facil- 
itate the manufacture of gas. From the specifications of the patent we 
learn that the improvements put forth have for their object the provid- 
ing of an apparatus consisting, essentially, of a furnace and a generator 
of peculiar construction, the two being so arranged and connected that 
the hydrocarbon may be burned in conjunction with air and superheated 
steam, so as to generate the necessary heat to bring about the decomposi- 
tion of the gases in the generator and to generate initially a volume of 
mixed gases to be subsequently decomposed in conjunction with a suita- 
ble fluid hydrocarbon to produce the ultimate heating or illuminating 
gases. 

Referring to the cuts, Fig. 1 represents a longitudinal vertical section 
of an apparatus embodying the invention. Fig. 2 represents a trans- 
verse horizontal sectional view taken on the line w x of Fig. 1; and Fig. 
3 represents a transverse vertical sectional view, taken on the line y y of 
Fig. 1. 
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At A is shown a structure of sabiilealbaly rectangular shape, which 
is constructed of brickwork or other suitable material. The said struc- 
ture is provided with a horizontal partition B, which extends from its 
forward end nearly to its rear, as shown in Fig. 1, and which divides the 
interior of the structure into two chambers. In the lower chamber is 
located a transverse bridge-wall or partition C, provided with a passage 
or a series of passages near the top, the said bridge-wall or partition di- 
viding the said lower chamber into two smaller chambers, the forward 
one of which constitutes the combustion chamber or firebox of the ap- 
paratus and the rear chgmber a superheater, for the purpose hereinafter 





described. The latter chamber is subdivided by a horizontal partition D, 
the lower chamber thus formed communicating with the atmosphere by 
a suitable passage F at the rear. 

In the combustion chamber, at a suitable distance above the bottom, is 
located a pipe F’, which extends around the walls thereof, and is provid- 
ed with a series of apertures G for the ejection of a mixture of steam 
and air which is injected into said combustion chamber when the appar- 
atus is in operation, as more fully hereinafter explained. Connected 
with the said pipe is a branch pipe H, extending through the forward 
wall of the firebox or combustion chamber, and with this latter pipe con- 
nects an air pipe N’, leading from the chamber below the partition D, 
through which a supply of air may be drawn and forced into the pipe F, 

The letter J indicates a steam pipe leading from a suitable generator 
through the rear wall of the structure into the chamber above the parti- 
tion D, and continued in said chamber in the form of a superheating 
coil K. From the said superheating coil extends a pipe L to the forward 
part of the structure, where it is bent upward and enters the forward 
end of the branch pipe H, terminating therein in a suitable nozzle, form- 
ing an injector, by means of which a current of steam is injected into 
the said pipe H and the pipe F' connected therewith, so as to induce a 
current of air in conjunction with the steam through said pipes and in- 
ject the mixture into the firebox or combustion chamber in proper pro- 
portions. The said air and steam pipes are provided with proper valves 
N P, by means of which the quantity of air or steam admitted is regu- 
lated. 

In the lower part of the firebox or combustion chamber is located an 
oil pan or receptacle for the fluid hydrocarbon, and through the forward 
wall of the said combustion chamber or furnace extends a pipe R, lead- 
ing from a hydrocarbon reservoir S, through which the hydrocarbon 
may be supplied to the pan, the flow being regulated by means of a suit- 
able cock or valve T. 

The upper chamber of the structure A is divided by means of a hori- 
zontal partition U into two chambers, one above the other. The said 
partition extends from the rear of the structure to near the forward end 
thereof, as shown in Fig. 1. The said upper and lower chambers are di- 
vided into smaller chambers by means of a series of vertical partitions 
V, having passages alternately at the top and bottom, as shown, through 
which the gases from the superheating chamber pass in the direction of 
the arrows, Fig. 1. 

W indicates an eduction flue leading from the rear of the upper cham- 
ber of the furnace, which is provided with a damper or valve X, by 
means of which said flue may be opened or closed at will. From the 
rear of said upper chamber also extends a pipe Y, provided with branch- 
es Z Z’, leading, respectively, to a service pipe or holder and provided 
with suitable valves A’ B’, by means of which the flow of the escaping 
gas can be regulated. Either or both of these pipes may be provided 
with an exhaust device C’ C’’, which may consist of an exhaust fan or 
steam injector, as shown. 

The chamber D’ in the lower generating chamber is provided with a 

pan E’, or has its bottom and walls suitably lined, so as to form a hydro- 
carbon receptacle, and into said chamber, which is made larger than the 
other, extends the end of an injector pipe F’, connected by a pipe G’ with 
a suitable oil reservoir H’ and by means of a suitable pipe M with a 
steam generator, by means of which a supply of hydrocarbon may be 
injected into said chamber. The said pipes are provided with suitable 
valves L’ M’, by means of which the flow of oil and steam can be regu- 
lated. 
The letter N’”’ indicates a suitable passage leading into the chamber D’ 
at one side and provided with a suitable door, whereby access may be 
had to the chamber when desired for cleaning or other purposes. The 
forward wall of the combustion chamber is also provided with a similar 
passage and door for a like purpose. 

The operation of the improved apparatus is as follows: Oil or fluid 
hydrocarbon, being supplied to the pan in the lower part of the combus- 
tion chamber through the supplying pipe, is ignited. A supply of steam 
and air is then injected into said chamber through the steam and air 
pipes, causing rapid combustion and generating a volume of mixed 
gases, which pass into the superheating chamber at the rear. From 
this chamber they pass into the lower generating chamber, entering first 
the chamber D’, where they meet with a jet of oil and steam injected 
through the pipe F’. By this means a mutual decomposition of the gas- 
es, steam and fluid hydrocarbon is effected, the resultant gases and va- 
pors passing to the front in the direction of the arrows and then to the 
rear through the upper chamber in the direction of the arrows shown 
therein. From the upper chamber the gases are finally passed to the 
holder or through a suitable main to the point of consumption by means 





of the branching eduction pipe. 
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Sir William Siemens’s Gas-Aided Domestic Fire.* 
caer eee 
By Dr. W. Po.g, F.R.S. 

In the present strong competition between gas and electric lighting, 
laudable efforts are being made to extend the use of gas for heating pur- 
poses ; and among these its application to the domestic fireplace has been 
attempted on a somewhat extended scale. The usual plan is to abolish 
the ordinary fire-grate and to substitute a special apparatus in which jets 
of coal gas mixed with air are allowed to play on pieces of asbestos or 
pumice stone, which after a time become heated, and so radiate off heat 
into the room. 

About 1880, the late Sir William Siemens, whose name is so eminent 
from his wonderful heat inventions, took up the subject as one of great 
public interest, and I am surprised that more attention has not been 
given to the valuable improvements he proposed. These were first de- 
scribed by him in an article in Nature, Nov. 18, 1880, having the title 
of ‘‘A New Cure for Smoke.” In his later years he was constantly 
urging the use of gaseous fuel, and after describing the advantages he 
had realized with it in manufactures, he says : 

‘“‘There seems no a priori reason why analogous results should not 
attend its application cn a smaller scale, even down to the means of 
heating our apartments, which, although a small application in each in- 
dividual instance, amounts, in the aggregate, to the largest of all the 
uses of mineral fuel.” 

He had, of course, studied the ‘‘ gas fires” above alluded to, but he 
remarked that they were very expensive, both in construction and in 
gas consumption ; gave insufficient warmth ; were cheerless in appear- 
ance; produced heat of an unpleasant character; and often gave out 
disagreeable smells. 

His thoroughly practical mind and great experience led him to go 
upon a different tack. He saw that a far more likely plan to succeed 
was to retain the general plan of the ordinary fireplace and fuel, but to 
bring in gas as an adjunct to it; and he accordingly devised a plan for 
this purpose. 

It should be explained that at that time the ‘‘ smoke abatement” move- 
ment was active, and, as the title of his paper showed, he made his in- 
vention conform to that object. He proposed to construct a grate in 
which jets of ordinary coal gas should play among coke, the combustion 
of the two going on together, and being supplied by a peculiar contri- 
vance with heated air. Thus was formed a smokeless fire of great heat- 
ing power. Many were made under the inventor's direction which 
answered perfectly, and it is strange that some enterprising manufac- 
turer has not thought it worth while to promote their sale. 

My object, however, now is to call attention to a somewhat simplified 
form of the invention. The hot-air provision requires an entire recon- 
struction of the lower part of the fire-grate. This is rather expensive, 











and good housewives object to the mess and trouble of such changes. 
Moreover, the arrangement offers some obstruction to the free removal 
of the incombustible residue of ash, which with ordinary gas coke is 
sometimes very considerable, and the retention of which impedes the 
combustion and spoils the brightness of the fire. 

The simplified plan leaves the grate exactly in its original state, just 
as made for an ordinary fire. Then all that is to be done is to put at the 
front of the grate, between the two bottom bars, a piece of iron gas 





*London Builder, 





tnbing pierced with a few holes pointing obliquely upward, so as to 
throw, when supplied with gas, jets of flame into the body of the fire.* 
This is an exceedingly simple thing, and if gas is already laid on in 
the room a gasfitter may do it in a few hours, and for a few shillings, 
without making any mess or giving any trouble whatever. The holes 
may be about the size of a knitting needle, and about 14 inches apart. 
And there must, of course, be a cock placed in an accessible position to 
turn the gas on or off, or to regulate it at pleasure. 

This is ‘‘ Siemens’s gas aided domestic fire,” for it is really in every re- 
spect an ordinary fire, only with the power of aiding it when desired by 
Siemens's gas flames. 

Now let us see what this aid is worth: 

1. In the first place it enables coke to be used. This is a better fuelin 
many respects than raw coal; it makes a steadier, more compact, and 
more enduring fire, and gives out no smoke or soot. It is difficult to 
keep coke alive in an ordinary grate, unless the burning mass is large 
and the draught powerful ; but with the addition of the gas it burns per- 
fectly, in any quantity, and in fact, as is well known, the gas resupplies 
to the coke the hydrocarbons which had been abstracted in the gas 
works, and so restores the original elements of the fuel, but in an im- 
proved and refined form. 

I have found, however, that it is advantageous to have a small supply 
of coal to use in addition to the coke, by which the use of the gas may 
be much lessened, and, indeed, often stopped altogether ; as the mixed 
fuel will make an excellent, pleasant and economical fire without it. A 
little experience will soon give instruction on this point. Itis worthy 
of notice that the coal when burnt in combination with the coke and 
the gas makes much less smoke than when alone. This is easily ac- 
counted for. The cause of the production of so much smoke from the 
coal in an ordinary grate is the low temperature at which its decompo- 
sition is effected; here the particles of coal are enveloped in hotter sur- 
roundings, and the combustion is more complete. 

2. The reduction of smoke from the fire is not only an infinitesimal 
contribution to the general ‘‘Smoke Abatement” movement, but it is 
an advantage to the householder himself. It diminishes the spread of 
dirt in the room (for it is seldom that all the products of the fire go per- 
fectly up the chimney), and it either abolishes, or at least much lessens, 
the frequency of the great nuisance of chimney sweeping. 

3. The gas gives the facility of lighting the fire at any moment with- 
out the usual “laying” of wood and paper. This laying is ordinarily 
an enormous domestic trouble, involving the previous emptying and 
cleaning of the grate; and it is often most annoying, when a fire is un- 
expectedly wanted, to have to wait while the operation is being per- 
formed. It is often a chance, too, whether the fire will ignite or not, 
and if it does not, it has to be laid over again. But with the gas nothing 
need be done but to put fuel in the grate and turn on the gas, when the 
lighting of the fire is speedy and certain. A very common case when 
this power proves of great advantage is when a little fire is desired in a 
bedroom on going to bed at night, and again on getting up in the morn- 
ing. After the night’s use the ordinary fire must be ‘‘laid” again be- 
fore it can be lighted the next day, which isso great a trouble as usually 
to forbid the practicability of the arrangement, but with the gas addi- 
tion nothing can be easier. 

4. With this plan a fire never need go out; a little of the gas aid will 
suffice to check this proverbial natural tendency, and the fuel will go on 
burning till exhausted, and even then the gas will keep the grate warm. 
Hence stirring or poking the fire becomes a work of supererogation, or 
at least is only wanted at long intervals to help the exit of the dead 
ashes through the bottom grating. 

5. With this arrangement the grate need never be emptied, except oc- 
casionally for housewifely cleaning. With the ordinary fire it is cus- 
tomary to empty the grate before every new laying, when a great deal 
of valuable fuel in the shape of cinders goes to the dust hole. With the 
gas arrangement all that is necessary is to rake out the incombustible 
white ash, leaving the carbonaceous cinders behind to be burnt with the 
new fuel. This is a great source of economy. 

6. The gas gives altogether a new power over the fire—namely, that of 
its regulation according to what is wanted. This, with anordinary fire, 
is impossible, except in a very imperfect and extravagant way, but only 
experience can give an idea what an admirable and delicate power of 
adjustment is given by the little gas tap. It is not so much the gas it- 
self that is regulated as the influence of the gas upon the fuel. It acts 
as a sort of blow-pipe ; when full on the combustion is highly active, but 
the stimulus can be lowered to any extent or entirely withdrawn. The 
combined use of coal and coke greatly facilitates this power of regula- 








*It would be an improvement to sink the tube below the bottom of the grate, but this would 
require some ction. 
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tion. If this fire is required to be steady for a considerable time a ju- 
dicious mixture of the two fuels, with just a soupcon of the gas to pre- 
vent any tendency to go out, will give a far steadier and more durable 
fire than the ordinary one; but if it is wanted only for a short time, and 
then to be lowered, it should be chiefly coke and gas, which will be 
more sensitive. Suppose, for example, the case where a room has to be 
left for some hours, the fire not being wanted ; the gas can be turned so 
low that the fuel will scarcely consume at all; but still will remain so 
hot that on coming to the room again and simply turning on the tap, in 
a few minutes the fire will be fully restored. 

For bedrooms in cold nights, and most especially in cases of sickness, 
such a convenience is invaluable. A low fire, burning steadily all 
night, with a kettle of water on the hob or the trivet, would often be 
found a great blessing. And there are numberless other cases where a 
small fire which will burn for a long time without attention and with- 
out danger of extinction would be most desirable. This cannot be ob- 
tained at all under the ordinary regime, but with the Siemens arrange- 
ment it is the simplest thing possible. 

7. But we may go further. The gas arrangement may be made of 
great use even without the fire. In winter, when several fires are burn- 
ing, and doors and windows are closed, the whole atmosphere of the 
house becomes subjected, by the action of the fires, to a slight exhaus- 
tion, and every chimney where there is no fire is liable to have a down- 
draught into its room, bringing with it dirt, foul air, and smells from 
adjoining chimneys. The usual remedy is to ‘‘shut the register,” if 
there is one; but this is only an imperfect provision, as it is never any- 
where near tight. In this case a slight use of the gas alone will keep a 
proper current up its own chimney, and will give a gentle warmth in 
the room, at very little cost, and no trouble to anybody. 

8. Then even in summer, the gas is still useful. Everybody knows 
that a chimney is the ordinary and often the only ventilator for 
rooms; but in summer when there is no fire, the chimney, having no 
motive power to give it a current, does not act. In this case, as in the 
last mentioned, the gas may be used to give acurrent up the chimney, a 
screen being provided and hung on the front of the grate, like a fire- 
guard, to prevent the heat radiating into the room. This arrangement 
accompanied by a window open an inch or two at the top, will ensure a 
gentle but most healthy change of air being constantly kept up in the 
apartment night and day. Moreover, the gas is then at hand, always 
ready for any accidental heating purpose that may be required. 

9. It seems to me (though perhaps it may be thought a rather fanciful 
idea) that a fire which has all these capabilities becomes an object better 
worth intelligent care and attention than formerly. An ordinary fire is 
considered a rough, coarse thing, only fit to be left to the clumsy treat- 
ment of footmen and housemaids, except when the authorities may 
choose to amuse themselves by poking it (either from the bottom or top, 
as the sex may determine). But in this contrivance there is really some- 
thing interesting toobserve, and something intellectual to do; which will 
well repay a little thought and skill; while, at the same time, there is no 
compulsion in the matter, and if it is not done the house is no worse off 
than before. 

It will naturally be asked at what cost all these advantages can be 
gained? As already stated, the outlay for the construction is exceed- 
ingly small. There is only a word or two to be added about the current 
expenditure. In the first place this must naturally be much less than 
for the asbestos or pumice-stone ‘“‘ gas fire,” in which the whole heat 
must be furnished by the gas; seeing that in the plan here recommended 
the coal and coke form the efficient fuel, to which the gas is only a sub- 
sidiary aid. I find that in a grate I have, of moderate size, the six jets 
when blazing fully on will consume about 20 cubic feet of gas per hour; 
but this is only exceptionally necessary, to light or quickly tostrengthen 
the fire; the gas is often shut off entirely, and we may estimate say 10 
feet as an ample average; this will cost in London about one-third of a 
penny per hour. 

I do not think that fhis would bea very high price to pay for the ad- 
vantages named; but it must be recollected that there is a large set-off to 
be made for savings. In the first place, there is the use toa large ex- 
tent of coke, which is more economical than coal; and then there is 
much economy in the saving of cinders; in the easy regulation of 
the fire, according to demands, particularly by keeping it low; and, 
still more, in the power of extinguishing it when not wanted, with the 
option of lighting it again at a minute’s notice. These savings cannot 
be put in definite money value, but they will certainly reduce mater- 
ially, if not cancel entirely, the cost of the gas. 

Some people have thought that the small holes would soon be stopped 
up by fine ash. Experience negatives this fear, and it would seem that 
generally the current of gas through them suffices to keep them fairly 














open. Itis, however, desirable to have a bent pricker at any moment; and 
the tube itself should be connected by a screw, so that it may be taken off 
occasionally to be cleaned, or may be renewed when burnt or worn 
away. 

To sum up: 

The addition of the gas aid to a fire gives many great advantages for 
comfort, convenience, and usefulness in domestic economy. It is no 
patent, no monopoly; it requires no new grate, but only asmall addition 
to the ordinary one, which any good gasfitter can fix quickly and at 
small expense. 

It does not interfere with the use of the grate in the ordinary way. 

The increased expenditure for gas is very small, and is largely com- 
pensated for by increased economy of fuel in many ways. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Bee 

THE Consolidated Telegraph and Electric Construction Company, of 
this city, has determined upon the following rentals for the subways 
constructed under its auspices: For the use of one mile of 2-inch pipe, 
$750 per annum ; one mile of 2}-inch pipe, $850 per annum; one mile 
of 3-inch pipe, $1,000 per annum. In 1897 the subways are to become 
city property, the Construction Company to receive 10 per cent. over 
the cost of construction. Take it all in all, this Company seems to have 
secured a very productive franchise, and some of its provisions are not 
unlike those that Branham, Hardesty & Co. are anxious to ebtain from 
the city of St. Louis in respect to that proposed municipal gas works 
franchise. 





A CORRESPONDENT, writing under date of the 2d inst., says: ‘‘ Yes- 
terday was the 25th anniversary of Treasurer Joseph L. Hallett’s con- 
nection with the Springfield (Mass.) Gas Light Company; and to cele- 
brate it fitly as well as the 41st anniversary of the Company’s existence, 
Mr. Hallett gave a pleasant dinner to the Directors and Clerks, at the 
Massasoit House, on Thursday evening. The occasion was entirely in- 
formal. Everyone had a good time, and there were plenty of reminis- 
ences of the good old times, remarks being made by Mr. Wm. N. Hale, 
President of the Company, James A. Rumrill, Henry 8. Lee, Elisha 
Gunn, Dr. Corcoran, Samuel W. Porter and Marvin Chapin, who was 
President of the Company for 13 years, and is the oldest Director, hav- 
ing been on the Board since 1856. When the Company was organized 
in 1848 it was with an original capital of $15,000. When Mr. Hallett 
joined the Company, in 1864, it had 927 consumers on its rolls, and an 
annual output of 30,000,000 cubic feet of gas. Now there are 3,300 con- 
sumers, and the output has increased to 82,000,000 cubic feet. While the 
increase of population during the 25 years has not been over 100 per 
cent., the growth of progressive ideas is shown by the fact that the in- 
crease in the gas output has been 170 percent. The original Board of 
Directors, as recalled among the other reminiscences of the banquet, 
were among the most prominent men in the city, the list including 
Chester W. Chapin, Geo. Dwight, Jas. Brewer, Jas. Barnes, Jas. D. 
Brewer, Henry Gray, Solyman Merrick and Addison Ware. The future 
prospects of the Company were also discussed, and all agreed that the 
outlook was very bright. The gas mains are being constantly extended, 
and even with the electric light as a competitor, business never was bet- 
ter. Treasurer Hallett, despite his seeming languidness, is about as 
brisk a man as there is in our beautiful city, and the soundness of his 
business views is pretty well exemplified in the clever way in which the 
affairs of the Springfield Company have been managed since he was put 
in charge of the helm.” 

WE understand that the proprietors of the Macon (Ga.) Consolidated 
gas works have closed negotiations with Mr. Nussbaum for the local 
Brush Electric Light system formerly under control of the latter, and 
from which the city’s public are lighting is to be supplied, under the 
contract awarded to Nussbaum'some weeks ago. 





THE City Clerk of Appleton, Wis., has notified Messrs. Edward D. 
Comings and Charles C. Housell (the indorsement of whose application 
for the right to operate a fuel gas plant in that city was recently made 
by the Councilmen), that the city expects them to begin construction 
work forthwith. While the grantees assert that they intend to go right 
ahead under the agreement, we incline to the view that such a plant 
will not be constructed in Appleton for some time yet. 





In the meantimeit might be well to note that on or about October 30th 
a deed was recorded in the office of the Register by virtue of which H. 
G. Freeman, as Trustee of the old Appleton Gas Light Company, in 
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consideration of $17,500, conveys the entire plant and everything ap- 
pertaining thereto to Mr. J. P. Buck, and to Mrs. L. W. L. Goff, as 
guardian of Louis W. Lyon. 





THE Baltimore papers of late date report the death of John J. Bujac, 
who, at the last session of the Maryland Legislature, attempted to have 
a bill passed for the establishment of a municipal gas works for Balti- 
more. Bujac claimed to have discovered a method of gas making 
whereunder the supply of gas in large cities could be carried on at a profit 
at a charge of 25 cents per 1,000; and he will also be remembered from 
his “‘ expert” testimony delivered at one of the sessions of the Spooner 
Committee that was some time ago, on behalf of the United States Sen- 
ate, ‘‘investigating” the manufacture and supply of gas in Wash- 
ington, D. C. 





THE New York syndicate, headed by Mr. Fanshawe, have acquired 
the property and franchises of the San Diego (Cal.) Gas Light Company, 
and will expend a large sum of money in plant betterments. Notable 
among the improvements will be the putting down of 15 or 20 miles of 
street mains—an extension that is sadly needed. 





Mr. W. K. Murp#y is arranging with contractors for the construc- 
tion of the water and light plants for Murphysboro, Ills. It is probable 
that the gas works division of this enterprise will not be taken up until 
next spring. The water plant and the electric light works, however, will 
be installed as soon as possible. 





TuE Philadelphia Inquirer calls attention to the fact that the Goodwin 
Gas Stove and Meter Company have just shipped to Chicago a very 
large consignment of their goods. The value of the same was in excess 
of $8,000, and comprised 8 immense sun dial gas ranges, the combined 
length of which is over 57 feet; 3 gas boilers, weighing 800 lbs. each ; 2 
toasters and 3 bake ovens. They are for the immense Auditorium Hotel, 
in Chicago, which has 2,000 rooms, and which is to be one of the great- 
est hostelries in the world. The kitchen of the hotel is to be on the 
tenth floor, which it will entirely occupy, and every bit of the cooking 
is to be done by gas. 





THE residents of Chattanooga, Tenn., are complaining bitterly over 
the quality of the illumination supplied by the local electric light com- 
pany. 

AFTER his return from the East, President Emerson McMillin, of the 
Laclede Gas Light Company, was interviewed by a reporter of the St. 
Louis Republic. In the course of his remarks, Mr. McMillin said: ‘‘I 
do not believe anything new has developed in gas matters during my ab- 
sence, except, possibly, the call for a meeting of the stockholders of the 
St. Louis Gas Light Company, to b2 held November 7th. I should im- 
agine the object of such a meeting is to discuss the situation, give every 
one a chance to express his views, and possibly to decide upon some line 
of action to be taken in winding up the affairs of that Company. Its 
franchise from the city expires January 1, 1890, and as the regular an- 
nual meeting of the Company takes place in December, the dates are al- 
most too close together to permit of delaying a conference as to the ac- 
tion of the outstanding stockholders until that time, and I suppose this 
meeting of November 7th was called accordingly. I do not know 
whether it will be definite in its results, and am inclined to believe it will 
not. I notice an ordinance has been introduced in the Council asking 
that the city be authorized to dispose of 199 shares of the St. Louis Gas 
Light Company stock. The city holds 200 shares of that stock, and it 
strikes me as being an awkward provision that named 199 shares as the 
limit to be sold. There has been no change in the price of the stock that 
would cause the city to come in on any better terms than any of the oth- 
er St. Louis Company’s stockholders who have already entered into the 
arrangement with the Laclede. If the city has decided to sell it will be 
at the price already fixed, viz.: $375 per share, either in cash or Laclede 
stock. Yes, I have followed all the recent experiments in cheap fuel, 
cheap gas, etc. There is nothing new in them, and we have reports of 
these discoveries of marvellously cheap methods of manufacturing gas 
every week. All I can say is, don’t waste ink on them. Asa gas engi- 
neer I have thoroughly studied and experimented on this subject, and 
have yet to see anything of practical value developed by any of the pro- 
cesses.” 








Messrs. REED and Campbell, of Norwich, N. Y., are installing a test 
plant in that village for the purpose of practically determining the 
merits of the Knapp process for the manufacture of heating and illum- 
inating gas. 





A CORRESPONDENT writes: ‘‘The Yonkers (N. Y.) Gas Light Com- 
pany has recently constructed a building for purifying purposes on the 
wharf at the foot of Ashburton avenue. The new building is 56 feet 
square, 25 feet in height, with a slate roof, and makes a handsome ap- 
pearance. It was built underthe direction of Isaac N. Knapp, one of 
the Company’s constructing engineers, who sublet the brickwork to 
Geo. U. Stewart, and the roof and carpentering work to Edward F, 
Eggleston. The cost was about $10,000. The purifying apparatus 
proper, which cost $15,000, will have a capacity of 1,500,000 cubic feet 
per day, although the Company’s output now is only one-half million 
per day. The apparatus will consist of 4 purifying sets, 20 feet square 
and 38 feet deep, connected with the holders on Woodworth avenue by a 
16-inch pipe. Hydraulic elevators have also been provided. The'appar- 
atus and iron work were made by Messrs. Bartlett, Hayward & Co., of 
Baltimore, Md., and the specials were furnished by Messrs. R. D. Wood 
& Co., of Philadelphia. The apparatus now but awaits the reception of 
the trays—of the Cabot type—and will certainly be in duty by the mid- 
dle of the month. This all involved a large expense, but the proprie’ ors 
of the Company have ever shown a disposition to keep up with the 
times. I must also remark that the output of gas in this city is con- 
stantly in the ascending scale.—M. A.” 





Mr. GreorGE M. Rossman, the popular Superintendent of the Keene 
(N. H.) Gas Light Company, is no longer a bachelor, having taken un- 
to himself a helpmeet in the person of Miss Minnie F’. Derby, the charm- 
ing daughter of Mr. Albert Derby, of Bellows Falls. May happiness at- 
tend them. 





THE City Council of Pierre, Dakota, has awarded a franchise for the 
operation of a gas works at that point to Mr. Thomas Bixby, of St. Paul, 
Minn. The franchise is to be exclusive for 20 years, and the grantee 
has agreed to have the plant in operation by March first. 


AT the meeting of the incorporators of the Winnepiseogee (N. H.) Gas 
and Electric Light Company, held at Laconia about a fortnight ago, the 
Directors elected were Messrs. Jno. C. Moulton, Frank B. Holt, Frank 
H. Longee, Frank E. Busiel, 8S. B. Smith, Jno. 8. Crane, B. F. Drake, 
H. J. Odell, G. H. Robie, H. W. Burget and W. L. Melcher. 


THE 232 shares of the Homer & Cortland (N. Y.) Gas Company’s 
stock, which we noted some time ago were to be sold at auction, were 
knocked down to the bid of Arthur S. Kennedy, of Cortland, at the 
figure of $28 per share. There was quite a competition for the lot. 





OnE of the ridiculously unfair provisions of the Civil Code of San 
Francisco, Cal., is Article 15, Section 629, which is as follows: 

‘** Upon the application in writing of the owner or occupant of any 
building or premises not more than 100 feet from any main of the cor- 
poration (meaning gas company) and payment by the applicant of all 
money due from him, the corporation must supply gas as required for 
such building or premises, and cannot refuse on the ground of any in- 
debtedness of any former owner or occupant thereof, unless the occu- 
pant has undertaken to pay for the same. If, for the space of 10 days 
after such application, the corporation refuses or neglects to supply the 
gas required, it must pay to the applicant the sum of $50 as liquidated 
damages, and $5 a day as liquidated damages for every day such re- 
fusal or neglect continues thereafter.” 





THE death of Mr. F. M. Roots will in no way disturb the continuance 
of the business of the firm of P. H. & F. M. Roots. 





Electric Light Company has been purchased by Mr. Wm. G. Warden 
and other well known Germantown capitalists. The capital stock is to 
be increased to $200,000, and it is the purpose of the present proprietors 
to erect a new station at Armat and Cumberland streets ; also to install 
an incandescent plant, rated to maintain 20,000 16-candle lamps. 


THE likely final law chapter in the opposition gas movement at Eliza: 
beth, N. J., was initiated on October 31, on which date Vice-Chancellor 
Van Vleet was occupied in listening to arguments on the application of 
counsel for the Elizabeth Gas Light Company for an injunction restrain - 
ing the Metropolitan Gas Company, same city, from laying pipes 
through the streets. Ex-Chancellor Runyon, Ex-Judge F. W. Stevens 
and R. R. Lindebury appeared for petitioners, and James R. English for 
remonstrants. Plaintiff bases its prayer on the ground that the charter 
of the Metropolitan Gas Company was granted by the Legislature some 
19 years ago, that the provisions of the law have not been complied with 





by the stockholders in respect to annual elections for officers, and that in 
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consequence the charter has lapsed. Those who are in a position to 
know assert that the injunction proceedings are not tenable. 





THE Peoria (Ills.) Heating, Power and Gas Light Company has been 
incorporated by Messrs. Irving W. Johnson, Jno. H. Francis and §, A. 
Kinsey. Capitalized in $500,000, 





ARTICLES incorporating the Albany (Oregon) Canal, Water, Trans- 
portation and Lighting Company have been filed by C. C. Hogue, A. 
Bensell, J. O. Wilson and J. 8. Ripley. The capital stock is put at 
$300,000. One branch of the enterprise is the construction of gas and 
electric light works at Albany. Among those interested we note the 
name of Col. T. E. Hogue, President of the Oregon Pacific Railroad 
Company. 





IN respect to the threatened strike by the employees of the Boston Gas 
Company, ‘‘ Observer” writes that it is likely the men will not go out, 
but will submit to arbitration. The Company, he adds, has managed 
this troublesome affair in a truly admirable manner. 

THE syndicate that has purchased the Mendota (Ills.) gas works, for- 
merly owned by Judge Foley, of Lincoln, Ils., also controls the for- 
tunes of the Mendota Electric Light Company. The names of its mem- 
bers are: M. A. McKey (President of the Electric Company), Geo. 
Price, L. R. Curtiss, D. Rude and J. D. Tower. The purchase was 
made because the contest for business had assumed a very bad phase for 
the electricians, and truth compels the admission that the Gas Company 
was not growing rapidly rich either. The latter, however, had the bet- 
ter of it. The schedule of rates for gas adopted by the present proprie- 
tors (to take effect on 1st inst.) was placed at the following : 


Monthly Consumption. Net Rate per 1,000, 


Not exceeeding 1,000 cu. ft.............00.. $2.00 
1,100 to 5,000 PF tae ht aera 1.75 
Over 5,000 Mh aes sens semeueets 1.50 


These are very fair, and show that the Company is in the control of pro- 
gressive men. Mr. L. P. Gerould is to act as Superintendent, while Mr. 
L. R. Curtiss will hold the position of Manager. Contractors might do 
well to bear in mind that the Mendota plant will in all probability be 
virtually rebuilt next spring. 





THE improvements on the plant of the Freehold (N. J.) Gas Light 
Company have been completed. 





THE Brooks Process Gas Company has purchased the plant of the Gas 
Company at Hollidaysburg, Pa. The new proprietors have chosen the 
following officers: President, Henry W. Brooks ; Treasurer, Edward 
Sellers; Secretary, A.S. Landis. The officers and Messrs. A. M. Lloyd, 
J. W. Snyder and Geo. Torrence compose the Board of Directors. 





WE are indebted to Mr. F. R. Persons for the following account of 
the funeral services over the remains of the late Mr. E, J. King, of 
Jacksonville, Ills.; ‘*‘One of the saddest sights ever witnessed in Jack- 
sonyille was looked upon by the throng of citizens who assembled on 
Tuesday morning, 29th ult., to see the dread drama which death has re- 
cently wrought by the removal from our midst of two of Jacksonvilie’s 
noblest men—E. J. King and Dr. Charles Easter. At 10 o’clock the bell 
in the Trinity Episcopal Church tower began to toll as the two funeral 
corteges commenced their slow movement from the homes to the church, 
which was filled to the doors by the friends of the deceased, and by many 
of the foremost men of the city, who held them in high regard. The 
funeral party was met at the entrance of the church by the rector, Mr. 
J. M. C. Fulton, who preceded it up the aisle, reciting in measured tone 
a collect for the dead, while at the organ Prof. J. H. Davis played a 
solemn voluntary. Dr. H. Lee Hatch, F. M. Doan, J. A. Bellatti, E. L. 
McDonald, 8. Allett Fairbanks and John G. Loomis bore the casket 
which contained the remains of Mr. King, while J. W. Chambers, H. 
Doan, Dr. Fred. Metcalf, Dr. Carl Black, Chas. Catlin, and J. E. 
Chambers carried that in which lay Dr. Easter’s corpse. The caskets, 
which were of black velvet with silver mountings, were covered with a 
profusion of flowers. Following the bearers came a long line of rela- 
tives and friends. The employees of the Gas Company, in a body, fol- 
lowed the bier of their beloved employer. Reaching the chancel rail the 
clergyman ascended and facing the audience began the stately and 
solemn but sympathetic service for the dead. After the opening re- 
sponsive reading came that grand chapter from Corinthians which illus- 
trates death and the triumph of the resurrection, the choir (quartette) 
sang the beautiful hymn, ‘The Lord shall give His people the blessing 
of peace,’ The remarks of Dr, Fulton were not many but were grandly 








impressive. Following the Doctor’s remarks the choir sang and the 
people joined in a recitation of the Apostles’ creed, upon the conclusion 
of which Dr. Fulton pronounced a most eloquent benediction. The 
bearers again lifted their burdens and slowly retraced their steps to the 
door, while the organist flooded the building with the notes of melan- 
choly’s offering. The funeral cortege proceeded on to Diamond Grove 
Cemetery, where the interment took place. The usual burial service 
after the ritual of the Episcopal Church was said at the grave, and the 
quartette sang ‘Nearer, my God, to Thee,’ and ‘ Lead, Kindly Light ! 
The funeral was one of the most largely attended that has occurred in 
Jacksonville for years.” 





THE new gas plant at Rockville, Conn., was fired up for the first time 
on the first inst. 





THE Lockwood Company, of Waterville, Me., the gas works annex to 
which was badly injured by an explosion not long ago, will at once re- 
build. The damage was confined chiefly to the building, the generating 
apparatus being comparatively unharmed. 





ACCORDING to the Boston Post, Mr. J. E. Addicks is busily engaged 
at the present time in securing subscribers to the stock of the Loomis Gas 
Machinery Company, of Connecticut. Our authority further says that 
the capital of this Company is $10,000,000, of which $6,000,000 has al- 
ready been issued to pay for the United States patents issued to Mr. 
Loomis for the manufacture of fuel and illuminating gas. It is now 
proposed to issue for cash, at a certain price, the balance of the capital 
stock. 





THE special committee of the Boston City Council, appointed to in- 
vestigate the methods of gas manufacture followed by the Boston Com- 
pany, at its Prince street plant, have handed in a delightfully vague re- 
port. The presentment is against the Company, of course, and we be- 
lieve the purifying system gave the committee the greatest amount of 
uneasiness. In any event an order was passed by the Council that the 
Board of Health be instructed to cause the necessary steps to be taken 
for the ‘‘ improvement” of the aforesaid defective system, 





THE stockholders of the Concord (N. H.) Gas Light Company, by in- 
vitation of its officers, madean inspection of that plant about a fortnight 
ago. During the year the Company has greatly enlarged and im- 
proved its works, an expenditure in round numbers of $50,000 being in- 
curred in completing the betterments. A large gasholder (capacity 
125,000 cubic feet) has been erected, and a commodious brick structure, 
to be devoted to the uses of an exhauster house and workshop, was also 
put up. The stockholders, not a few of whom on this occasion looked 
over their property for the first time, were very much interested in the 
various pieces of apparatus, and all agreed that gas making was a much 
more complicated operation than they had hitherto thought it to be. 
Hon. John Kimball, President of the Company, Hon. E. H. Wood- 
man, Treasurer, and Hon. Jno. M. Hill, its former Treasurer and 
Manager, accompanied the party on their tour of inspection. 





A DESPATCH was published in the New York papers of the 3d inst., to 
the effect that a syndicate of Eastern capitalists, represented by Henry 
B. Wilson, of this city, has purchased the plant and franchise of the 
Columbus Gas Light and Coke Company, of Columbus, Ohio. It is 
said that 95 per cent. of the stock had been secured at a figure in excess 
of 138. We have no authentic advices, however, concerning the trade, 





THE following is from the Philadelphia Press, of October 29; ‘‘ Coun- 
cils Committee on Gas, at the invitation of the special committee, of 
which Councilman Yarrow is Chairman, yesterday witnessed a work- 
ing exhibition of the manufacture of illuminating gas under the Toraya 
process at the works of the Toraya Patent Gas Company, No. 2200 North 
18th street. The Councilmen present were: Select Councilmen 
Monroe, Snyder, Harris, Freeman and Graham, and Common Coun- 
cilmen Yarrow, Wilde, Horrocks, Henderson, Stratton, Ford, Heins, 
Hartranft, Straub, Bardsley, Horr, Edwards and others. At 4.30 P. M., 
two cast iron cartridges, containing in all 284 pounds of pine wood, 
were placed in the retorts and remained there until 7 o'clock. In ad- 
dition to the wood 6} gallons of crude petroleum were used in other re- 
torts. With 284 pounds of wood and 6} gallons of oil, 3,355 feet of gas, 
69 pounds of charcoal and 8 gallons of wood acid were produced. The 
gas was lighted and tested, and was pronounced by a number of the 
Councilmen as the best and brightest they had ever seen. The super- 
ior qualities claimed for this wood gas are that it is the cheapest and 
the most brilliant manufactured. One of the reasons given for 
its cheapness is that the charcoal and acid produced, when sold, 
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realize a sum sufficient to materially assist in decreasing the cost. The | 
charcoal is worth about one-half a cent a pound, and the acid can | 
readily be sold for 24 cents per gallon, so that the product from 284 | 
pounds of pine wood and 6} gallons of petroleum would bring at least | 
54} cents, materially decreasing the real price of the manufacture. The 
Company also claims that the gas will not condense, and Prof. Lemuel 
Stephens, of Girard College, who tested it at the suggestion of Chief 
Engineer Park, of the Bureau of Gas, reported to the Chief that he 
‘*subjected” it to a temperature of nine degrees below zero, by the 
regular process, discovering no condensation whatever. The light, he 
said, was 30-candle power. The sub-committee, which has under con- 
sideration the offer of the Company to furnish gas to the city, in the 
meter, at 45 cents per 1,000 feet, has decided upon a favorable report, 
but wanted the general committee to visit the works before submitting a 
report. The impression yesterday seemed to be that the general com- 
mittee would endorse the action of the sub-committee and report the 
matter favorably to Councils.” 





A REFERENCE to our advertising pages will show that the Rappleye 
Governor Burner finds favor among the gas men. 





THE certificate of incorporation of the Empire Gas and Electric Light 
Company, of Suffolk county, N. Y., has been filed. This Company is 
the one which proposes to operate in Huntington, L. I. It is capitalized 
in $200,000, and its Directors are: George Olney, Henry L. Van Syckle 
and Charles A. Godley. 








The Dluminating Power of Arc Lamps. 
ae 

The Gas World says that in Berlin the civic authorities, in spécify- 
ing their requirements in respect to the electric light, stipulated that the 
arc lamps to be supplied in the street known as ‘‘ Unter den Linden ” 
should be run with a current of 12 amperes intensity, and givea light 
of 2,000, or, in some cases, of 5,000 candles. Herr Elster considerably 
startled all parties interested, and gave rise to an animated discussion, 
by affirming that the actual lamps did not, in point of fact, give light 
exceeding 500 candles, and that this materially affected the price of 
light produced by electricity. The General Electric Company of Berlin 
instituted a series of experiments in the electro-technical laboratory of 
the High School of Berlin, under Professor Slaby; and, on the results 
of these experiments, Dr. Wedding gave a lecture, which itself gave 
rise to a good deal of discussion. He asks, after considering the recent 
development of the demand for intense light, what is the meaning of 
the expression, ‘‘a 2,000-candle arc lamp ”; is it with or without a globe; 
is it at any given angle, or is an average intensity ? 

The first difficulty in the researsch conducted in the High School was 
that which never fails to present itself, the imperfection of photometri- 
cal methods. Physicists care little about practical photometry, and 
technicians know little about the necessary precautions; consequently, 
there are, even yet, very few photometrical observations on are lamps 
of even moderate exactitude. The Imperial Physical Institute is ex- 
pected soon to publish some authoritative information on this subject. 

Measurement of light in one direction is, with an arc lamp, not sutffic- 
ient; the intensity varies according to the direction; and measurements 
must run through at least 90°, from a horizontal direction to one ver- 
tically downwards; or, for a closed room, through 180°, from vertically 
above to vertically below the lamp. Alk the measurements hitherto 
made at various angles have been made with the aid of mirrors—meas- 
urements made on various lamps at the Munich Electrical Exhibition, 
1882; further measurements by Herr v. Hefner-Alteneck at Siemens and 
Halske’s works, as also on absorption by lamp shade; experiments at the 
Vienna Electncal exhibition, 1883, and by the Franklin Institute of 
Philadelphia on various lamps and various carbons—and in all these 
cases the use of mirrors involved a knowledge of the percentages of re- 
flection at the different angles. 

Dr. Wedding’s experiments were on one of the Unter den Linden 
lamps, a Siemens’s differential lamp. The current supplied, as regulated 
by the General Electric Company, was 14 to 15 amperes x 48 to 52 volts, 
produced by a Schuckert’s compound dynamo worked by the gas en- 
gine of the laboratory. 

‘The rooms were high; and the intensities in various directions were 
thus measured directly, without mirrors; the photometer used was E]l- 
ster’s modification of Bunsen’s. The carbons very rarely burn evenly; 
then the two sides are not equally illuminated; by using two pho- 
tometers, one on each side, tue average intensity may be found and re- 
corded. The candle unit adopted is the German candle, trimmed so as 





te burn with a flame 1.8 inch (not 2.0 inches) high; this nearly coincides 
with the English candle standard. The intermediate light chosen was | 
produced by Albert gas burners; any difference of color (one side of the 


photometer disc red, the other side blue) becomes, after some hundreds 
of observations, insignificant to the experienced eye. 

The intensity in a horizontal direction is very small (without globe, 
average 196 candles); it rapidly increases till about 20° (about 1,150 can- 
dles) and then more slowly increases, attaining a maximum (about 2,014 
candles) at about 42°, and then begins to sink rapidly; at about 60° there 


is no light, but shadow. The average intensity over the illuminated 
area is, without globes, about 1,228 candles. With globes the pho- 
tometric work is much more difficult than without them. With ed 
given globes, the average intensities were: 


Horizontal. Maximum. Average intensity. 
Pere BEG. vases ee eee 710 
Sica siateredocs 519 LC - 777 
i Er Sere Peers 590 


The horizontal light is absolutely greater with a globe. On the whole 
the loss ranges from 40 to 53 per cent.; and this may be diminished, by 
the use of a reflector, to a loss of about 32 per cent. Tracing out, in the 
street lighting, the illumination of various points at a height somewhat 
less than that of a man’s head, a series of curves is obtained which show 
that, with the average data given by the above measurements, and with 
the lamps at 26 feet 8 inches above ground, the light necessary for read- 
ing (= 10 candles at 40 inches) is obtained for a distance of 53 feet from 
the lamps. The lamps are 137 feet apart. In the intervals the light 
sinks to 44 candles at 40 inches. With Wenham lamps Dr. Wedding 
finds a range of 51.7 candles horizontal to 94 at 45°, and 113.8 at 90°; 
the average being 95.8 ; the consumption of gas was 410 liters, or 14.48 
cubic feet per hour ; but with lamps of this size he finds that the bright- 
ness necessary for reading does not extend (if the lamps be at the height 
of 15 feet 8 inches, and at a mutual distance of 80 feet, and the breadth 
of the street 50 feet) to a greater distance than 4 feet on each side of the 
lamp; that it rapidly falls to 24 candles at 40 inches; and then more 
slowly to 1.3. 

Dr. Wedding thus finds the actual lighting power of the Siemens dif- 
ferential are lamp, as used in Berlin, with the globe on, to range from 
510 candles directly downwards to 1,183 in a downward direction in- 
clined 40° to the horizon, and 640 at a downward slope of 5°. Dr. Wed- 
ding had the lamps clean and bright in the laboratory. His broad result 
is that with the most transparent of the globes supplied him, and with 
freshly whitened reflectors, the average lighting power was 834 candles. 
Herr Elster, in actual street measurements, obtained an ultimate average 
of 641 candles ; his earlier results were below this, being about 500 can- 
dles. 

The Berlin authorities, it has been observed, stipulated that the lamps 
should give 2,000 candles with 12 amperes ; they each give 650 candles 
in the street to 850 in the laboratory, with 14 to 15 amperes and 48 to 52 
volts ; or, as nearly as possible, 1-horse power of actual electric energy 
is absorbed by each lamp. 





No Actual Shortage of Gas. 
er 

The American Manufacturer, in editorially commenting on the ap- 
parent shrinkage of the natural gas supply in the Pittsburgh district, 
says that the present shortage of natural gas which is disturbing many 
mills around Pittsburgh is only temporary. In reality there is noshort- 
age in the supply of gas, the wells of the Philadelphia Company are all 
productive and the pressure is constant; but an awkward shortage does 
exist in means of transportation. The Company is now trying to find 
opportunity to connect the new 36-inch pipe at Telford. For the sake of 
economy the new line is laid in the old right of way, and to accomplish 
this some of the old piping has occasionally to be removed. Conse- 
quently not only will there be no increase of gas until the new line is 
connected, but there is actually a decrease, owing to the cutting off of 
some of the old connections. 

The Philadelphia Company had formed their plans with the expecta- 
tion that by this time the Oliver mills and the Jones & Laughlin mills 
would be getting their supply of gas by private lines, and that the Sho- 
enberger mills would draw from the Equitable Company, instead of 
which all three of these large consumers are still dependingon the Phil- 
adelphia Company, thus materially increasing the difficulty of the pres- 
ent position. , p 

The rumored attempt on the part of the Philadelphia sos pe | to 
effect a change of hours in the mills is not at all a pronounced policy; 
on the contrary, news of it first reached headquarters by the papers. 
There is, however, a <a attempt to effect a compromise on 
an equitable distribution of the present supply of gas between mills and 
private houses while the trouble continues. At most, such an arrange- 
ment need only continue for a short time. Under the existing con- 
ditions it happens that the period of greatest demand for mills and that 
for private houses to some extent coincides. From 11 to 2 in the night 
the demand is very light; at 2 a.m. the mills begin to light up, and the 
demand grows steadily with the morning until at about 8 a.M. every 
well is brought to bear. In the afternoon the private demand grows 
less, and towards 6 P.M. it is very light. Now, since domestic houses are 
less easily changed, if any accommodation is madeatal]l it must be made 
by the mills—that is to say, they must make their time of great demand 
coincident with the time of least private demand. 

To repeat, it must not be supposed that there is any actual shortage of 
gas, or that there is any danger of shortage for some time to come; never- 
theless, the rumors to that effect may bring about greater care in the use 
of gas, and prevent any avoidable waste, 
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The Market for Gas Securities. 
saiclliecnsies 

The market for city gas shares, presumably 
in consequence of an easier rate for money, took 
on a much firmer tone during the week, with 
the maximum figures being recorded towards 
the close. To-day (Friday) Consolidated is bid 
for at 914, but holders seem disposed to accept 
not less than 92. Undoubtedly the near ap- 
proach of dividend time—the declaration meet- 
ing will be held on the 27th inst—has also some- 
thing todo withthe advance. It is almost a 
certainty, as was remarked in this column some 
time ago, that the dividend will be at the rate 
of 5 per cent. per annum, and in the meantime 
we expect to see Consolidated go to 93 before 
the dividend announcement is made. Equitable 
and Mutual are also stronger. In Brooklyn 
shares no particular move has been made, but 
the dealings recorded, as a rule, have been put 
through at an advance. Chicago Trusts, which 
did fall to as low as 52, have recovered to 55}, 
and there is good reason for presuming that 
better figures will speedily appear. A very 
sensible move made by the Trust at the begin- 
ning of the month was to order a-sharp cut in 
gas rates in the suburban districts supplied by 
the Company's branches, 

A rumor has been circulated to the effect that 
New York capitalists have purchased control in 
the Columbus (O.) Gas Light and Coke Compa- 
ny. The rate said to have been obtained for 95 
per cent. of the capital is returned at 140, The 
Herkimer (N. Y.) gas works have been pur- 
chased by the Empire State Gas Improvement 
Company, and the Norwich (N. Y.) plant has 
been sold to those in control of the local elee- 
tric company. The gas and electric interests of 
Eastport (Me.) have also been consolidated. 
Baltimore gas does not do as well as it should, 
but we presume that the long delayed move in 
this secuyity will be all the more pronounced 








jeans it ie come. The shares are certainly 
worth a higher price than that now ruling—42} 
to 424. There is some inquiry for Boston gas 
(common stock), and the bond issues are also in 
demand. Hartford gas is stronger, as is the 
case generally in respect to all classes of East- 
ern gas shares. 





"Gas Stocks. 





Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt St., New Yorx Cry. 
NoveMBER 11. 


ge” All communications will receive particular attention. 
G2 The following quotations are based on the par value of 
$100 per share. 43 


Capital. Par. Bid Asked 

Consolidated.............+ $35,430,000 100 914 — 
a ia daindicdscseccossen 500,000 5 —- — 
66 BED i. cesccccsesis 220,000 — — — 
NADIR. ses s0cssccaccssese 4,000,000 100 120 125 
OS. PN icses 0 1,000,000 — 113 115 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 116 118 
PAE icsenccsdees csvusiess 3,500,000 100 102 105 
Po AR scicesccssccs 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _-_ — 
WIGEEAGEN. cccccccccccccccse = acecenceee 50 — — 
60 BOMAS: 6.0.occncee 150,000 — — 100 
WOMOEW i.ccceccccccscccecee 50 112 — 


Richmond Co., 8. L..... 346,000 50 60 70 


$6 Bonds........ 20.000 — — — 
Gas Co’s of Brooklyn. 

Brooklyn......-.+++- ee 2,000,000 25 109 110 
Citizens ..... mamhaveusees 1,200,000 20 65 70 
« ~6§. F. Bonds.... 320,000 1000 100 103 
Fulton Municipal....... 3,000,000 100 124 125 
ee Bonds.... 300,000 100 105 
Peoples ........cccssersseeee 1,000,000 10 74 75 
‘« Bonds (5’s)..... 368,000 — 100 — 

6 > Ce iceaee 94,000. — 100 — 
Metropolitan...........++ 1,000,000 100 90 — 
BM osiccsssevcssosccees 1,000,000 25 112 — 
Be Miss conninnta oie 700,000 1000 100 -- 
Williamsburgh.......... - 1,000,000 50 118 122 
ae Bonds... 1,000,000 — 108 112 


Out of Town Gas Companies. 
Boston (Mass.) Gas Co 
Buffalo Mutual, N. Y... 


2,500,000 500 240 — 
750,000 100 90 95 


“ Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 
% ‘* Bonds. 45,000 — — — 
Chicago Gas Trust...... 25,000,000 100 553 — 


Cincinnati G. & C. Co.. 
Consumers Toronto.... 


6,000,000 100 214 218 
1,000,000 50 190 200 


Central, S. F., Cal...... 80 90 
Capital, Sacramento, Cal. 58 
Consolidated, Balt....... 11,000,000 100 42} 423 
“ Bonds..... 6,400,000 107 107} 
Hartford, ‘/onn.......... 750,000 25 102 108 
Jersey City.......-.eceeeee 750,000 20 199 — 
Laclede, St. Louis, Mo. 2,000,000 100 140 — 
Louisville, Ky...... ...... 2,570,000 50 125 130 
Little Falls, N. Y........ 50,000 100 — 100 
sf Bonds 25,000 — 100 103 
Montreal, Canada.....:. 2,000,000 100 200 208 
Memphis (Tenn. ) Gas... 750,000 100 48 51 
* Bonds. 240,000 100 1038 — 
New Haven, Conn....... 25 200 — 
Oakland, Cal..........++ . 35 354 
Peoples, Jersey City... — 60 61 
2 “  Bonds.. _-_ - 
Paterson, N. J.......000000 25 99 102 
Rochester, N. Y.......... 50 99 100 
Syracuse, N. Y....... ice 500,000 25 — — 
St. Louis, Missouri...... 600,000 50 — 750 
San Francisco Gas Co. 60 603 
San Francisco, Cal.... 10,000,000 100 592 60 
Washington, D. C....... 2,000,000 20 200 208 
Wilmington, Del......... 50 200 208 
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By a man of large experience in the manufacture and distribu- 
tion of both Coal and Water Gas. 
improvement of old plants a specialty. 
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Bartlett Street Lamp Mfg. Co. 
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Globe Lamps, 


Construction of new works or 
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ENGAGEMENT DESIRED. 


A Superintendent, with several years experience in the manu- 
facture and distribution of both coaband water gas, is open for 


Address 
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Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


Construction or improvements a specialty. 
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FOR SALE. 
‘“Otto”’ Silent Cas Engine, 


In first-class order; been run about 8 months. 
the purpose intended. 


A Specialty. 
Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 
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Too small for 
Cheap for cash. 

H. B. COLLINS, Murfreesboro, Tenn. 
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Solicitor of American & Foreign Patents. 
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L. P. GEROULD, 


925 F. ST., WASHINGTON, D. C. 


(NEAR U.. PATENT OFFICE.) 
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of applications for Letters Patent, All business before the U.8, 
Patent Office attended to for moderate fees. No Agemey in 
the United States possesses superior facilities 
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ability of inventions. Copies of patents furnished for 25 cents 


Correspondence solicited. 


Mendota Il. 
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First Mortgage Bonds 


ON CAS WORKS 
SITUATED IN GROWING WESTERN TOWNS. 


Principal and Interest Guaranteed. 


INTEREST SEMI-ANNUALLY. 


For sale by the unin who will furnish all necessary in- 
formation regarding them. 


JOS, R. THOMAS, 42 Pine &t., N. ¥. City. 
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STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 
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STANDARD GAS LAMP 6CO., 


Main Office, 411 Cherry St. Faotory, 1101, 1108, 1105 Frankford “eg 
PFPHoeILA DELYHIA, PFPA. 


It is to the Sphaness of Gas Companies and Cities to double the efficiency of the 
light on streets b 4 using Dyott’s Patent “*‘CHAMPION” LAMPS. They save 50 W 
per oes. over others in cost of repairs, are ornamental, and indestructible except 
y violence. 
Our Patent System of Instantaneously Lighting Gas (without electricity), for 
Railroad Depots is unequaled. 
ms pew? if Candle Power Burner is a very su 
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RHEOMETRIC GOVERNOR BURNER. 











on piston ZB. 





= 


EXPLANATION OF CUT.—Gas passes through opening A in piston /, thence 
through opening C in inverted cup /), and through vpenings /’ / in guide-plate /’; 
the flow being governed by the position of the conical valve ( in respect to the open- 
ing C, a position which is automatically regulated by variations in the pressure of gas 
Thus, if the pressure is excessive, the piston will be forced upward and 
the valve G e'evated so as to restrict the freedom of the flow through opening C, the 
piston descending and the valve opening as the pressure is diminished. 








This Burner is a Perfect Pressure Regulator, maintaining a uniform pressure at point of ignition at any pressure above ,% in. 


Careful Photometric tests show a gain of fifteen per cent. in illuminating power over the Argand burner. 


Warranted to give the same 


amount of light as other burners at from 25 to 50 per cent. less cost, and not to corrode or clog in any manner. 
Manufactured in 2, 3, 4, 5, 6, 7, and 8 ft. sizes, and larger or smaller or :atermediate fractional sizes to order 


Price, $6 per Dozen. Special Price and Free Sample to Cas Light Companies on Application. 


In ordering Burners state whether for Coal Gas, Water Gas, Oil Gas, or Naturai Gas; and also give specific gravity and illuminating power 


of same. 





TESTIMONIALS. 


THE PEOPLES GAs Ligut Co., Brooklyn, N. Y., Mar. 22, 1889. 
Mr. H. W. RAPPLEYE: Dear Sir—In answer to your inquiries, permit me to say we 
have used your burners on our street lamps for the past six months, and are exceed- 
ingly pleased with them. We find that they practically control the delivery of gas 
under the varying pressures, and up to this time have generally given satisfaction. 
Yours truly, EDWIN LUDLAM, President. 


METROPOLITAN GAs Licgut Co., Brooklyn, N. Y., Mar. 21, 1889. 
Mr. H. W. RAPPLEYE, 1345 Arch Street, Phila., Pa.: Dear Sir—In reply to your 
favor of 19th inst., I take pleasure in saying that the burners for street lamps, purchased 
of you by this Company, with which our district was covered about the Ist of November 
last, have, up to this time, come fully up to your representation of them. 
The superiority of the light furnished by them, and the accuracy of their adjustment 
for controlling the quantity of gas consumed, are certainly to be commended. 
Yours very truly, CHAS. 8. STODDARD, President. 


East River Gas Ligue Co., Long Island City, N. Y., Mar. 21, 

H. W. RApPPLEY#, Esq., 1545 Arch Street, Phila., Pa.: Dear Sir—In reply to your in- 
quiry as to how I am pleased with your governor burners, I would say that I have used 
them for this Company since 1883, both for street lamps and private consumers. The 
majority of the burners put on the street lamps have been there since that time, with- 
out any trouble to us, and still remain in good condition. 


188, 


Iam constrained to say that, 
so far as I am concerned, I consider them a perfect success; they accomplish all they 
are recommended for in your little pamphlet, a good many of which I have caused to be 
distributed amongst our consumers. I have tried various other governor burners, but 
have found none equal to yours in simplicity, durability, and perfect governing qual- 


ities, Very truly yours, CHAS. A. KITTLE, Gen. Manager. 
* MACON Gas LIGHT AND WATER Co., 
Mr. H. W. RAPPLEYE, 145 Arch Street, Phila., Pa. : 


quiry of Mar. 19, would say that [ have been using your rheometric governor 


Macon, Ga., Mar. 
Dear Sir 


» TSS0 


Replying to your in 
burners 
since 1885, and am very well pleased with the results obtained from them. For the price 
charged they are the best governor burners I have tried, and seem to keep up the stand- 
ard from year to year. Yours very truly, 


A. E. BOARDMAN, Sec. and Treas. 


SARATOGA GAS AND ELEcTRIC LiGut Co., Saratoga Springs, N. Y., Mar. 21, 1869, 
H. W. RAPPLEYE, EsqQ., 1345 Arch Street, Phila., Pa.: Dear Sir—We have used your 
rheometric governor gas burner on our street lamps since 1882, and consider them the 
best burner in the market, They give entire satisfaction. Very truly yours, 
E. H. PETERS, Sec. 





WILMINGTON CoAL Gas Co., Wilmington, Del., Mar. 26, 1889. 
H. W. RAPPLEYE, EsQ.: Dear Sir—Yours of 19th inst. received. In reply will say 
that our Company has used your rheometric governor gas burners since 1886, and find 

them to be a first-class burner for our public lamps. Very truly, 

THOMAS CURLEY, Supt. 

sé Sr. JOSEPH GAS AND MPG. Co., St. Joseph, Mo., Mar. 27, 1889. 
H. W. RAPPLEYE, Phila., Pa.: Dear Sir—We have been using your R. G. burners for 
several years past, and have found then? uniform in every respect. We are convinced 

your governor does all you claim for it, and think them invaluable for street lighting. 

Very truly yours, J. H. FARISH, Sec. and Treas, 

Gloucester City, N. J., May 15, 1889. 
Mr. H. W. RAPPLEYE, 1345 Arch Street, Phila., Pa.: Dear Sir—The Gloucester City 
Gas Light Company use your rheometric gas burners on all city lamps. We believe 

them to be the best in use. Respectfully, 8. R. MARTIN, Supt. 





COMMITTEE ON TEMPLE, Broad and Filbert Sts., Phila., Pa., Mar. 13, 1889. 
H. W. RApPLEYE, 1345 Arch Street, Phila., Pa.: Dear Sir—We have been using your 
burners throughout the Masonic Temple for a number of years, and they have given us 


Special Burners will be adjusted on demand for any quality of gas, and warranted to consume any required amount of such gas. 


heretofore used. We have no blowing when the gas is 
They have been satisfactory to us. 


SAML. W. WRAY, Sec. 


greater satisfaction than any 
lighted and the burners properly attended to. 
Yours truly, 
SAN ANTONIO GAs Co., San antonio, Texas, May 16, 1889. 
H. W. RAPPLEYE, Phila., Pa.: Dear Sir—In reply to your inquiry of the 10th inst,, 
will say that we have used your governor burners for our street lamps since 1884, and are 
well pleased with them. Yours truly, SAN ANTONIO GAS CO., 
per Gus. GUISECKE. 





OFFICE BOARD OF GAS TRUSTEES, Wheeling, W. Va., May 23, 1889. 
Mr. H. W. RAPPLEYE, Phila., Pa.: Replying to your letter of inquiry, I 
would say that we have been using your rheometric governor burners for the past six 


Dear Sir 


years, and find them to be the best governor burner ever introduced, as we have tried 
As our stock is getting low, please forward 
Yours truly, A. J. SEAMON, Sec. 


all kinds on our public lamps and buildings. 

us one gross per B. & O. Express, and oblige 
OFFICE WILLIAMSPORT GAS Co., 250 Pine St., Williamsport, Pa., May 20, 1889, 

Mr. H. W. RAPPLEYE, 1345 Arch Street, Phila., Pa.: Dear Sir—We have used your 

rheometric gas burners for street lamps for the past six years, and take pleasure in re- 

best burners we have been able to secure; they give general 
A. BYERS; Sec. and Treas. 


commending them as the 


satisfaction. Yours very truly, Cc. 


1889, 


OFFICE CRESTON GAS Works, Creston, lowa, May 14, 


H. W. RAPPLEYE, EsqQ., 1345 Arch Street, Phila., Pa.: Dear Sir—Replying to your i: 


quiry of May 10th, will street 


yvernor burners on our 





say that after using your g 


for two years, we feel we could not well get along without them. They are most certainly 


the best appliance of the kind we have ever used. Yours truly, 
Oo. GQ. HOLMAN, Manager 
OFFICE AUSTIN GAS LIGHT AND CoAL Co., Austin, Texas, May 14, 1889 
Mr. H. W. RAPPLEYE, Phila., Pa.: Dear Sir—Replying to yours of 10th inst., we 


take pleasure in stating that we have sold the R. G. Burners to our customers for about 
one year, and they are giving general satisfaction. They are economical, and are a good, 
practical burner. Yours truly, A. E. JUDGE, Supt. 
OFFICE GAS LIGHT MANUFACTURING Co., Connersville, Ind., May 13, 1889. 
Mr. H. W. RAPPLEYE, Phila., Pa.: Dear Sir—Yours of May 10th, 1889, received. In 
reply, say that we have been using your governor burners on our street lamps since 
June, 1888, and that we are well pleased with them. We have had them in continuous 
use since that date, without replacement of even one burner. Yours, etc., 
ANTHONY WATT, Bookkeeper. 
ATHENS Gas Licrt Co., Athens, Ohio, April 15, 1889. 
H. W. Rappweye, EsqQ., 1345 Arch Street, Phila., Pa.: Dear Sir—I use your burners 
exclusively upon our street lamps, where they give good results and better satisfaction 


than any other burner I have used. Yours truly, C. H. WELCH, Supt. 





LOUISVILLE Gas Co., 336 West Green Street, Louisville, Ky., May 13, 1889. 
H. W. RApPLEYE, EsqQ., Phila., Pa.: Dear Sir—Replying to your inquiry of 10th 
inst., Iam pleased to say that I have in use on street lamps about 3,300 of your burners. 
I consider them the very best in the market. Respectfully, ete., 
A. H.. BARRET, Engr. 


ATHENS GAs Lignut Co., Athens, Ga., May 17, 1889. 
Mr. H. W. RAPPLEYE, 1345 Arch Street, Phila., Pa.: Dear Sir—We have used your 
R. G. burners for several years on our street lamps, and find them exceedingly satisfac- 
|tory. The item that concerns us most is the saving of gas; but beyond this we are indi- 
{ rectly benefited by the increased illumination from this lesser quantity of gas. We have 
| induced some of our consumers to use them, and the result has always been satisfactory 
to them and generally to us, as a kicking customer is transformed into a contented one. 
| Every gas man knows that a contented gas customer is the noblest work of the Creator. 
Yours truly, Cc. D. FLANIGEN, Agt. 


H. W. RAPPLEYE, Proprietor and Manufacturer, 1845 ARCH STREET, PHILA, PA. 
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GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waierproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT C0., 122 Milk Street, Boston, Mass. 











GREENOUGH’S 





“DIGEST OF GAS LAW.” 


$5.00. 
This is a valuable and important work, a copy 


rice, 


of which should be in the possession of every gas 
company in the country, whether large or small 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
plete. Handsomely bound. Orders may be sent to 


A. M. CALLENDER & CO., 


42 Pine Street, N. Y. 











el] || HANDY BINDER, 


‘ = 5 This article may be described as elegan! 
in appearance, strong, durable, and possessing many specia! 
qualities of its own. It allows the opening of the pages per- 
ectly flat, whether one or several numbers are in the binde: 
Any number can be taken out and replaced without disturbing 
the others. The papers are not mutilated for subsequent bind 
ng in permanent form. The binder is supplied with gilt side 
The 
JOURNAL, filed in the Handy Binder, becomes a volume of great 


title, and is an ornament to any desk or reading table. 


value, always convenient for instant reference. Handy Binder, 
Postage paid, $1.00. 
4. M. CALLENDEK & CO,, 423 Pine St,, N. ¥ 





CUT OFF ENGINE 


MADE ONLY 





NGINE Go 
ERIE PA. 


GAS vs, ELECTRIC LIGHT, 
We would invite attention to the able and exhaustive 
argument of General A. Hickenlooper, President of th: 


Cincinnati Gas Light and Coke Company, contained in « 
handsome pamphlet of 96 pages, entitled 


THE BALLE 








* EpIson’s INCANDESCENT ELECTRIC LIGHTS FUK STREE: 
ILLUMINATION. REPORT OF AN ARGUMENT DELIV- 
ERED BY A. HICKENLOOPER BEFOKE THE COMMITTE?} 
ON LIGHT, MUNICIPAL COUNCIL, Cicy OF CINCINNATI, 
JULY 22, 1886." 


This is a subject of special interest to a!| Gas Light Com 


panies. 
¥Frices. 
25 copies....... $7.50 100 copies....... $22.50 
530 copies....... 12.50 250 copies....... 50.00 


A sample copy will be sent by mail on receipt of 50 cts. 
A.M, CALLENDER, & CQ., 42 Pine 81., N. Y. City 











Wik. HENRY WHITE, 
No. 32 Pine Street, - - - New YorE City- 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 


And the 


Martin Water Gas Process. 


Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 











WELSBACH SYSTEM | 


Incandescent Gas Lighting. 
OFFICE, DREXEL BUILDING, PHiLA., PA. 

At a Meeting of the Gas Trustees of the 
City of Findlay, held August 28th, it 
was ‘Resolved, That we recommend 
the general adoption of the Welsbach 
Light, owing to its excellence and 
economy in the use of gas.” 











Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. PP. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 
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We desire to draw the attention of the gas community to the merits of 
F. J. D AVIS & J. R. FAR NUM, the Sryvous Friction ConpENsER. Companies intending to introduce 
TRUSTEES AND AGENTS FORK THE new condensers into their works will do well to confer with us and ex- 
SINUOUS FRICTION CONDENSER amine plans and estimates before contracting for any other pattern 
8 The Friction ConpEnsER is now in use at the gas works located in the 

following places : 


Portland, Me. Brookline, Mass. Pawtucket, R. I. Frederickton, N B. 
Newport, R. I. Chelsea, Mass. Jamaica Plain, Mass. 8t. John, N. B. 
Gloucester, Mass. Woburn, Mass. Attleboro, Mass. Paterson, N. J. 
Newton & Water- _—— Peoria, II. Calais, Me. Dover, N. H. 

town, Mass. Clinton, Mass. Fall River, Mass. Waltham, Mass, 


Nassau Works, Brooklyn, N. Y. 


DAVIS & FARNUM MFG. C0. 


MANUFACTURERS OF 


Gas and Water Pipes, 


CAS AND WATER MACHINERY 


OF THE MOST APPROVED PATTERN. 





Also, Gasholders and Iron Roofing. 





Orders from Gas and Water Companies promptly attended w 


WALTHAM, MASS. 


Office, Room 55 Mason Building. 70 Kilby Street. Roator 

















P. H.  & F. M. "ROOTS: Patentees and spony orem CONNERSVILLE, IND. 


8. 8S. TOWNSEND. Gen, Agt., 22 Cortlanat St., N. ¥. COOKE & CO., Selling Agts., 22 Cortlanat St., N. Y. 
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WALKER TAR AND GARBONIC ACID EXTRACTOR. 


A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely 


efficient in the removal of the tar which passes the hydraulic main and condenser. Many attempts have been made 
to accomplish this, but, I believe, without success, until the introduction, five years ago, in England, of the C. & W. 
Walker Patent Tar and Carbonic Acid Extractor. During these years this apparatus has been adopted by many of 
the most prominent Engineers, not only in England, but also on the Continent of Europe and in other parts of the 
world. It is only necessary to give here a par .al list in order to convince any intelligent American Gas Engineer 


that this machine must have succeeded fully in accomplishing the desired results. 


The following Engineers have personally given permission to refer to them: 


G. C. Trewby, Esq., Engineer-in-Chief of the Gas Light and Coke Co., London. The manufacturing plant at Beckton is built in complete sec- 
tions of 3,000,000 cubic feet capacity each. A Walker Tar Extractor has been fiited to each one of these sections. This was done after a long and 
thorough trial on one of its rections. The Tar Extractor has been supplied to other works of the Gas Light and Coke Co., including those of which Johr 
Methven, Engineer of the Gas Light and Coke Co. at the Nine Elms Station, is in charge. Also to G. E. Stevenson, Peterborough Gas Works; 
B. Green, Mitcham and Wimbledon Gas Works; W. H. Smith, Bedford Gas Works; F. Linging, Norwich Gas Works; J. T. Browning, Colchester Gas 
Works; S. B. Darwin, Portsmouth Gas Works; J. McCrae, Dundee Gas Works; W. J. Wells, Stamford Gas Works; J. M. Darwin, Longton Gas 
Works ; J. Paterson, Warrington Gas Works ; and J. Coulter, of the Dundalk Gas Works. All of the foregoing gas works are located in Great Britain. 

Mr. Charles A. Gerdenier, Superintendent of the Bridgeport (Conn.) Gas Light Company, writes as follows, 


under date of Dec. 3, 1887: 


‘The C. & W. Walker Tar and Carbonic Acid Extractor has been in operation at these works for the past six weeks, and is an unqualified 
success. It removes every particle of Tar from the gas in once passing through the apparatus, and a large percentage of the Carbonic Acid. I also feel 
quite sure that it prevents the formation and deposit of Naphthaline, because since |] started the Washer I have had no stoppages from this cause. 
These works have been seriously troubled with Tar for many years, and I have used several kinds of apparatus and every expedient which has come 
to my attention for dealing with the difficulty, but without success. The Walker apparatus occupies comparatively small space, is less expensive than 
other systems, and requires but little attention. I carry 2}-inch seal, and have an automatic tar delivery valve. This Tar. Extractor is indispensable to 
gas makers.” 

I have taken the Agency for the United States for this apparatus, and am now prepared to make contracts to 


erect it on the premises of any Gas Company. It would be manufactured in the following sizes: 


No. 1, 50,000 to 100,000 cu. ft. per 24 hrs., 3 ft. square, 5 ft. deep. 
No. 4 re ‘6 125.000 éé 66 “ é “ éc “ 
, “250,000 
, . “600,000 

. “—_ '750,000 
‘ 1,000,000 . 2 ; 
‘ 1,250,000 " . . 
‘ 1,500,000 . ‘ : 20 * ¥ : , 
; * 2,000,000 . oJ 2% i . . . 
‘ 3,000,000 . “ . io * . : ¥ 


‘ 


» 


© ONO Or 


~ ~ 
° - 
oe 
- . 


Z 
© 
© CO NI O) Or iP 


. 
i 
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No. 10, 


This Tar Extractor will perform its work with about one-fourth the usual back-pressure heretofore required, 





[t is simple in construction, and can be supplied at a very reasonable price—less than any other ever before intro- 


duced. Satisfactory results will be guaranteed in every instance. 


GEO. SHEPARD PAGE, 


SOLE AGENT FOR THE UNITED STATES, 


No. 69 Wall Street, - - - New York. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 














OFFICERS - 
WILLIAM W. GIBBS, President. EDWARD C. LEE, Sec’y and Treas. 
GEORGE PHILLER, Vice-President. ALEX. C. HUMPHREYS, Gen’! Supt. 
SAM’L T. BODINE, Gen’l Manager. WALTON CLARK, Ass’t Gen’l Supt. 








RANDAL MORGAN, Gen’! Counsel. H. H. EDGERTON, Chem. and Eng’r. 





SA CN TRE PT Rp ne eRe eR SE =: 


DIRECTORS: 


GEORGE PHILLER, HENRY C. GIBSON, WILLIAM G. WARDEN, 
THOMAS DOLAN, WM. T. CARTER, SAM’L T. BODINE. 





BUILDERS, LESSEES AND PURCHASERS OF 


*tGAS WORKS.«© 





Orders solicited from Large Cities, Small Towns, Mills, Institu- 





hions, Jrom all who want more Light for Less Money. 
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NATIONAL GAS LIGHT AND FUEL COMPANY, 


No 


218 La Salle Street, Chicago. 


THE SPRINGER SYSTEMWI 
Fuel and Tluminating Water Cas Works. 


People’s Gas Lt. & Coke Oo..Chicago, Ill. 

Illinois Light, Heat & Power 
eee et Chicago, Il 

Elgin National Watch Oo... Elgin, Il. 

C. R. I. & P. R. R. Shops. . Chicago, Il. 

Decatur Gas Lt & Coke Oo.. Decatur, Ill. 

Niles Gas Light Co........ Niles, Mich. 

Newton Illuminating Co.... Newton, Kansas. 

Wellington Light & Heat Co.. Wellington, Kansas. 


Chippewa Falls Gas Lt. Co..Chippewa Falls, Wis. 


Elkhart Gas L.t & Coke Oo. . Elkhart, Ind. 
Madison City Gas Light Co. Madison, Wis. 
South Bend Gas Light Co. .South Bend, Ind. 
Sheboygan National Gas Co.Sheboygan, Wis. 
Salina Gas Light Co....... Salina, Kansas, 
The Rathbun Co...... 
Jefferson City Gas Lt. Co . . Jefferson City, Mo, 
Mankato Gas Light Co..... Mankato, Minn. 
Lima Gas Light Co.. 


. Deseronto, Prov. Ont. 








REEFHRREN CHS. 


| Shelbyville Gas Light Co. . .Shelbyville, Ind, 
| Great Falls Gas Light Oo.. Great Falls, N. H. 


Minneapolis Gas Light and 


Bellevue Water and Fuel § Bellevue, Campbell 
Gas Light Oo. Oounty, Ky. 

Bucyrus Gas Lt. & Fuel Oo, Bucyrus, Ohio. 

Morris Ges Oo.........05 Morris, Il. 

Los Angeles Gas Oo........ Los Angeles, Cal. 

San Diego Gas Fuel & Elec- 


Dakota Gas and Fuel Oo.. .Grand Forks, Dak. 
St. Johns Mutual Gas Co...St. Johns, Mich. 
Stillwater Gas Light Co... .Stillwater, Minn. 
St. Paul Gas Light Oo..... St. Paul, Minn. 
Emporia Electric and Gas 


Van Wert Gas Light Co.. .. 
Lansing Gas Light Co...... Lansing, Mich. 
San Francisco Gas Lt. Co, ..San Francisco, Cal. 


Belleville Gas Oo........... Belleville, Ontario 
Rochester Lt. and Fuel Co. . Rochester, Minn, 


Northwestern Gas Light and 


RTDs sake: coves sees Evanston, Ill. 
Lincoln Gas Light Oo...... Lincoln, Neb. 
Davenport Gas Light Co ... Davenport, Iowa, 
Municipal Gas Co.......... Albany, N. Y. 

| Alliance Gas Light Co...... Alliance, Ohio. 
New Gas Light Co......... Janesville, Wis, 
*Chicago Gas Light & Coke 

RRS Acts ba cobs sassaouad Chicago, Il. 

*Joliet Gas Co............. Joliet, Ills. 


*Superior Light & Fuel Co.Superior, Wis. 
*Kewanee Gas Light Co... Kewanee, III. 
*Standard Gas Light Co....New York City. 





* Building. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 








GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 





Tank ee _ Mason Work. 


Fifty Tanks now in operation show the sort of work done. 


W. C. WHYTE, 


Address 


- No. 15 Cortlandt Street, N. Y. City. 














f 
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CONNELLY & GO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying agent ever offered as a 
té y purilying ag 

IRON SPONGE.” substitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-fwe million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 








AUTOMATIC Has been on the market but three years, and in that time has been introduced more general ly 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, an« 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam ; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for miaing air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 
WILBRAHAM JARVIS ENGINEERING CO,, 


GAS EXHAUSTER & ENGINE COMBINED. °° Or coe 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
WILBRAH A M BROS LIGHTING STATIONS. 
*) | Steel Boilers set with Jarvis Pat. Boiler Setting 
PHILADELPHIA, PA. To bun COKE SCREENINCS oor Fuel. 
ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. Y.; Brookline Gas Co., Brookline, Mass. 


















Practical Electric Lighting! 


By A. BROMLEY HOLMES, A.M.I.C.E. 
With 87 Lllustrations. Third Edition. Price, $1.00, 





‘Electric Light Primer. 


By CHARLES L. LEVEY. 





A simple and comprehensive Digest of all the most importan 
facts connected with the running of the Dynamo and Electric 
Lights, with Precautions for Safety, etc. 


Price, 50 cents. 


| A. M. CALLENDER & CO., 42 Pine St., N.Y. 
| 








SELLING DEPARTMENT IN THE 
UNITED STATES. 


New York, {7 Cortlandt St. Vy ati 
Boston, Hathaway Building, th —— 
Pittsburgh, Westinghouse Baild’g, = ” 
Chicago, 156, 158 Lake St. 

Philadelphia, 608 Chestnut St. M. R. Muckle, Jr. & Co, 


St. Louis, 302, 304 Washington Av. Thirbanks 


Condensing or 
Com POU N |») Non*Condensing, 
16 SIZES, 5 to 500 H. P. 

Not yet equaled by any form of Engine for 

HIGH FUEL DUTY AND SIMPLICITY. 
13 Sizes in Stock. 


STANDARD 5 t 250 u. P. 


3000 in use in all parts of the Civilized World. 
6 Sizes in Stock, 


JUNIOR $1050 H. P. 


An Automatic Engine cheaper than a Slide Valve. 
Wet Buict. ECONOMICAL. RELIABLE. 


Over 300 Sold the First Year. 
All the above built strictly to Gauge with 
INTERCHANGEABLE PARTS. 
REPAIRS CABBIED IN STOCE. 
SEND FOR ILLUSTRATED CATALOGUES, 





Kansas City, 312 Union Avenue, & Ce, 
Denver, 1330 Seventeenth St. 


Omaha, 1619 Capitol Avenue, F. C. Ayer. 
Pine Bluffs, Ark. Geo. H. Dilley & Sons, 


Salt Lake City, 2595. Main St. ) Utah & Montana 

Butte, Mont. _ 1, Granite St. § Machinery Co, 
San Francisco, 2{, 23 Fremont Street, Parke & Lacy Co. 
Portland, Or. 33, 35N. Front St. Parke & Lacy Meh. Co, 


Charlotte, N. C.36 College St. i 
Atlanta, Ga. 45 §, Prior St. t The D, A. Tompkins Co, 








PITTSBURGH, PA.U.S.A. 


Dallas, Tex. Keating Imp. & Machine Co, 
Chattanooga, Tenn., 6. B. James & Co, 


TheWestinghouseMachineCo. 
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CHAPMAN VALVE MANUFACTURING CO, LUDLOW VALVE MFG, CO, 








MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent x 3 
Nozzle Valve. All Work Guaranteed. - 
WORES & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. © 72 Kilby & 112 Milk Sts, Boston, Mass. 























CEO. SHEPARD PAGE, ag eg 


Wo. 69 Wall Street, N.Y. City - | 938 to 954 River Street and 67 to 83 Vail Ave, 
TROY, N. ¥. 
REPRESENTING 


THE BOWER GAS LAMP. 
C.& W. Walker’s Carbonic Acid & Tar Extracting Washer 
B. DONKIN & CO.’S PAT. IMP. GAS VALVE. 
Young & Beilby’s Putents. Henry Aitkin’s Patents. 
R. P. SPICE, London, Eng. HENRY SIMON, Manchester, Eng. 


MILLS REVERSIBLE LIME TRAY, 


= = WOODWORK 


- Of Every Description 
a NEEDED BY GAS WORKS. 














tor, etc., for Gas, Water, Steam, and Oil. 


48 in., outside and inside Screws. Indica- 
Send for Circulars. 


Check Valves, Foot Valves, Yard- 


Hydraulic Main Dip Regulators, also 
wash and Fire Hydrants. 


Vaives.—Double and Single Gate, } in. to 








_ John McLean 
Man’ facturer 
GAS 
VALVES. 


298 Monroe Street, N. Y. 





SEND FOR CIRCULAR AND PRICE LIST TO 


. CEO R Cc E A. M i L LS, SPECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 


No. 20 East Barre St., Baltimore, Md. | CHURCH'S TRA IALTY. 


Revensiste-STROnGest-Most Duraate-Most Easicy Repainen. 


































VAN DUZEN 


ISCAS ENCINE The Management of Small 
MORO ENGINEER. Gas Works. 


<4 Extra WATER RENT 

or INSURANCE. 
® INSTANTLY STARTED. BY C. J. R. HUMPHREYS. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
Send for description and prices. rice, $1. 306-310 ELEVENTH AVENUE, NEW YORK. 
Van Duzen Gas Engine C0., Orders to be sent to A. WZ. CALLENDER & CO., > WE ALSO MAKE THE CHEAPEST AND STRONGEST 


: —+—\_ 49 E. 2nd St., CINCINNATI, o. 42 PIN lew Y REVERSIBLE BOLTED TRAYS IN THE MARKET, © 
} INE STREET, NEW YORK. ° 
J. A. A. MacKinnon Machine Co., Agts., 22 Warren St., N.Y. . , . 


THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 8S. LEWIS JONES, Asst. Sec. A.J. DOTY, Supt. 























The utility and convenience of the Gas Engine being no longer an open question, i nly remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in running, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espovially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day {vr months at a time 


Made in Sizes of 5 10 15, 20, and 25 Horse Power. AlliEngines Guaranteed for One Year, 
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GAS STOVES. GAS METERS. GAS STOVES. 


THE AMERICAN METER CO., 


MANUFACTURERS OF 


GAS METERS, 


Station Mireters, 
METER PROVERS, PHOTOMETERS, 


Mi PRESSURE GAUGES OF ALL KINDS, 




















Standard 3 Diaphragm Dry Meter. AND Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 


GAS STOVES FOR HEATING AND COOKING 





Sole Agents in the United States for 


Verity’s Patent Gas Fires, 





BACK OF GRATE. 





va 
© 

















Circulars and Price Lists on Application. 








MANUFPACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal 
No. 810 North Second Street, St. Louis, Mo. 


: CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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RETORTS AND FIRE BRICK. 





RETORTS AND FIRE BRICK. 





J. H. CAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 
MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Cc. E. GAUTIER. 





J. H. GAUTIER. C. E.GREGORY. 


BROOKLYN 











(EDWARD D. WHITE & CO.) | 


Wanufacturers of Clay Hetorts, Fire Brick; | 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | | 
Office, SS Van Dyke St., Brooklyn, N. Y. 


Clay Retort & Fire Brick Works, Gas Retorts, 


|B. KREISCHER 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





RETORTS AND FIRE BRICK. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y. 











ESTABLISHED IN 1845. 


& SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 





TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 











Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 378. 


Successor to WiIimTrTA RR eanumerin, & SON. 


Fire Glay Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New England States. 








2&4 Stone St., 


Clay Gas Retorts 





EMIL LENZ, 


Enameled:, Fire Brick, Blocks, and Tiles, 


New York City. 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. 


Portiand Cement, Fire Cement, Retort Enamel, Retort Cement, etc., etc. Correspondence Respectfully Solicited. 








CHAS. A. REED, 


CHICAGO “Set sire 


Retort and Fire Brick Co., 


Fire Clay Goods of all Kinds, 
AND BEST QUALITY ONLY. 
Regenerative Furnaces & Water Gas Goods. 

45th St., Clark to La Salle, Chicago. 


GEO. C. HICKS, 
Prest. 

















Parker-Russell 





Mining and Mfg. Go., 


City Office: } American Central Building, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 
GEROULD’ S IMPROVED RETORT CEMENT. | our immense estanuisiment is now employed almost entirely in 





the manufacture of materials for 


| 
A Cement for patching retorts, putting on mouthpieces, and | 


making up all bench-work joints. This Cement is mixed ready | 


or use. Economic and thorough in its work. Fully warranted 
© stick. For recommendations and price list address 


C.L. GHROULD & CO., 


5S & 7 Skillman St., Brooklyn, N.Y. 


Western Agent, H. T. GEROULD, Mendota, DL 


GAS COMPANIES. 


We furnish and build Half-Depth or Full 
REGENERATOR FURNACES 
of different kinds and most approved styles. 


Oorregpondance salicited. 








Broadway & Locust, St. Louis, Mo, 


We have studied and perfected three important points. Our re- 
torts are made to stand changes of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 


THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles, 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim.- 
mey Tops. Drain and Sewer Pipe (from 
2 toe 30 inches) Baker Oven Tiles 
12x 12x23 and 160x10x2 





| WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sele Agents the New England States. 
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HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


A EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. ¥. 


Clay Gas Ketorts, 
BENCH SETTINGS, 
nite Brick, Tiles, te. 


Generator Gas Furnace 








Gi S 
pen 


iste Dey 


SSILORLATIBLUESEAATEE SPER EL IL, 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as 8 above, or | or D. D. FLEMMING, Jersey _ N. J. 


a ee ea ee 


FRED. BREDEL, 


CONTRACTOR FOR THE COMPLETE 


Erection ald Equipment of Gas Works, 


SOLE PROPRIETOR OF THE 


ELOENNE PATENTS 


FOR NORTH AMERICA. 


REGENERATIVE FURNACES. 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 


SHLE-SHALING MOUTH PIBCES. 
(Over 800 Now in Use.) 


7 Standard Condensers. Washer-Scrubbers. 


TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GASHOoOLDERS. 


Bredel’s Automatic Gas Governor. 





Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis.; and Mr, Theo. Forstall, Chicago, Ills. 
For further infomation. address 


FRED. BREDEL, 


No. 208 East Seventeenth Street, N. Y. City. 














THE BRENNER 


SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 











om | - 


Brenner Self-Sealing Retort Door. 


BUILT BY 


SMITH & SAYRE MFG, CO,, 


No. 245 Broadway, = = =~ = New York City. 


WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 

‘“We have 320 Brenner Self-Sealing ‘Lids in use at this Station, built by the Smith & Sayre 
Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 





eutire satisfaction.” 














A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 


1889 DIRECTORY 1889 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, - - = = = = 48.00. 


Orders may be sent to 
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GAS AND WATER PIPES. 


ENGINEERS, 



























GAS AND WATER PIPES. 
JAS. P. MICELLDM, Sec. 


og 0B Siam cra Wore, 


SAM’L R. SHIPLEY, Pres, 
HENRY“B. CHEW, Tre 









TV V7 Vv? 


cast an Cas Waar Pgs Sup Vals Fre Hydrant Gashlers, 


Office, Rooms 61 and 63 Bullitt Building, 131 S. 4th St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 





Works at Phillipsburgh. N. J. 
New York Office, 160 Broadway. 


H CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 


. LOUISVILLE, KY., 

















Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 











Kine’s Treatise on Coal Cas. 


A stan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances. 


In 3 Vols. Price per Vol., $10. Sold either by Volume or in Sets. 


AM. CALLLENDER & CO., 42 Pine St., N. Y. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wk 
R. B, KINSEY, Secretary. F. A. KNopP, Treasurer, 


MELLERT FOUNDRY & MACHINE CO. Ltd.. 
and READING FOUNDRY CO., Ltd., 


FARR Pa. 





Specialse—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, oan Agent. 160 Broadway, N.Y. a. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS, 
Ohio. 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N.Y. 


Columbus, 














EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


WM. MOONEY 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 


Plans and Specifications Furnished. 
WM. GARDNER, 


Cas Engineer, 


Lewis Block, Room 20, Pittsburgh, Pa. 



































Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 
interest to open correspondence With the above. Plans mad 





and estimates furnished. 
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BARTLETT, HAYWARD & CO. 


SITE FRAIL A VII MILL LAG RO IS een 
aac RRR . 








Triple Donble, & Single-Lift PURIFIERS. 
GASHOLDERS. CONDENSERS, 
[ron Holder Tanks. Scrubbers. 
ROOF FRAMES BENCH CASTINGS 
Cirders. OIL STORAGE TANKS 
BHAMS. Boilers. 


The Wilkinson Water Gas Process. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte 


HAZEL TON BOILERS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «stss©° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works 








, TRIER 
y we AA XA — — Noy 


Bench Castings. Iron Roofs. 
juiva Ss ae mini, 

Condensers. Soest morte Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, ond Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 


Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 
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GAS WORKS APPARATUS AND CUNSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION, 


MILLVILLE, N. J. 
wow (et RD, WOOD & GO., = (sata 
CAMDEN, - PHILADELPHIA. 


GAST-IRON PIPE 1% to 72 inches in Diameter. 








Water Machinery and Gas Apparatus. HEAVY CASTINGS. 
HOLDERS, PURIFIERS, FLOORS AND ROOFS, 
LAMP POSTS, CONDENSERS, FLANGED PIPE, 





VALVES, 







BENCH WORK, FIRE HYDRANTS, 
METER CASES. 


Estimates and Specifications for 
ee NEW WORKS or EXTENSIONS jd 
or ALTERATIONS of OLD ONES. 3 














| HENRY PRATT x& CO., 


Plans and oe ee Office and Works, 





renee" PRATT & RYAN WATER GAS GENERATORS, | ¢531037: 
New Works or Arranged to Use Either Crude Oil or Naphtha. So Halsted St 


Aitoration of GONCenSes, Scrubbers, Puritiers, and all Apparatus for Coal or Water G25. | cuieaco, 1. 


Old Works. 
a IRON ROOFS, BOILERS, TANKS, ETC. 
Orders and Correspondence Solicited. 


KERR MURRAY MANUFACTURING CO, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent Four-Way Valve Combination. 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
Bye-Passes, Hub and Flange Stop Valves, Lamp Posts, Wrought Iron Oil and 
Water Tanks, Coal Charging Wagons, Coke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic Gasholders. 


STREET MAIN SPECIALS. 
Plans, Specifications and Estimates for New or Rebuilding of Old Works furnished on application. Address all communications to 


KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


A. D. CRESSLER, General Manager. 


——— a 
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GAS WORKS APPARATUS AND CONSTRUCTION. 








GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS, CONTINENTAL IRON WORKS. 


SUCCESSORS TO HE i 
f RRING & FLOYD) THOS. F. ROWLAND, Prest. WARREN E. HILLand CHAS. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


Oregon Iron Works, P. 0. Station G., BROOKLYN, N. ¥. 


W. 20th & 2lst. Sts., bet. 10th & lith Avs., ENGINEERS AND MANUFACTURERS OF 
NEW YORK CITY. Gas Holders 


Engineers and C tract CONDENSERS, SCRUBBERS, VALVES, 
ee ee ee PURIFIERS, SELF-SEALING RETORT LIDS 


C 0 N ST R U EF T j 0 - OF Hydraulic Mains, 


And all other articles connected with the man- 


GAS WORKS —<¥ . ufacture and distribution of Gas. 


MANUFACTURERS OF H. RANSHAW, Prest. & Mangr. Ww. STACEY, Vice-Prest. T. H. Biren, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


All Kinds of Castings and STACEY ME"C. CO., 
General Tronwork MANUFACTURERS OF 


cas arranarus. siligle and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS. BRIDGES. LAMP POSTS 
Regenerative Furnace Castings. ’ ? ’ 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street oh — COKE CRUSHERS, BENCH CASTINGS, 


Hydraulic Hoisting Purifier Carriage, And all kinds of Wrought and Cast Tron Work used in the erection of Coal and Oil Gas Works 
Self-Sealing Retort Lids, Improved Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, 























Foundry : Wrought Iron Works: 


Seller’s Cement. 33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 
Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. Cincinnati, Ohio. 














Banton Ponudry th. iW DEILY & FOWLER, |i01 
Laurel Iron WorkEs. 
ssesce esha I Address, No. 39 Laurel Strect, Philadelphia, Pa. 
CHICAGO, ILL. BUILDERS OF 


Gas Works Apparatus, G A SEZOLDERS., 




















PURIFIERS, CONDENSERS, Single and Telescopic. 
; EXoldaers Built 1884 to 1888, Inclusive: 
Bench. YW O20 1K | newport, x. 1. Long Island City, N.Y Port Chester, N.Y. Malden, Mass. West Chester, Pa (d 
ae Onen. ) Macon, New ere A Paducah, Ky. eg Pa (2d) 
Allegheny, Pa. (2d. York, na Salem, N. J. (3d) Norwich, Coon. ‘acony, Pa. (two) 
SPECIALS, LAMP POSTS Atlanta, Ga. (2d.) Chester, Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
5 N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
Hace Cc RR uU B B Lynchburg, Va. (2d.) Statea Island, : Y. —— Rock, Ark. Northern Gas Lt. Co., of Convord, N. H. 
=H FR Seg ° —, <* i. Saugerties, N. ¥ rvington, N. Y. New York N. Y. Dover, Del. (2d) 
I R f. prem ng Clinton, Mass. (Lan mi) south Boston, Mass. Westerly, = 1. = Me. 
Atlantic city. N. J. Chattanooga, Tenn. Rye, N. Y. (2) Willimantic, Conn ew London, Conn. (2d) 
ron Ke -00 s and Floors. Augusta, Ga. Galveston, Texas. (3d.) Woodstock, Ont. Montclair, N. J. West Chester, N. Y. 
ha Waltham, Mass. ‘2) Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shore, L. I. 
Plans and Estimates furnished for new works or extensions cf Mahanoy City, Pa. Fort Plain, N. Y. Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga. Woodstock, Ont. Erie, Pa. 2d) 
SMITH & SAYRE MFG. COMPANY, 


G. G. PORTER, Prest. 245 Broad way, N. 7. CHAS. W. ISBELL, Sec’y. 


Machinery & Apnaratas for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compvusators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Oastings, etc. Purifying 
Boxes and “Standard” Scrubbers, Isbell’s Patent Self-Sealing Retort Doors, 
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GAS COALS. CANNEL COALS, GAS ENRICHERS. 


iaMESD. PERKS. AE IE Ie Re RIT SS BE CO., F, SEAVERNS. 
2283 & 229 Produce H=xchange, New Yorke. 


Cable Address, ‘‘PERKINS, NEW YORKE.”’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


EON. W. LL. SCOTT, Prest. M. H. TAYLOR, Vice-Prest. 











This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes, (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FPoOoInTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 








Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUOUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY- 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OLL OR NAPHTHA. ONE GROSS TON will produce 


or to eae Ne Fest of 76 Candle Cass | ial to) 200,000 Candle Feet of Gas, and 26 Bushels 
. | (ofmerchantable Coke weighing 900 Pounds 


or 15,000 és . 50 5 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above addiess. 














JAMES & WILLIAM WOOD, Te Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. ls 5 iain lbs 138 
; cial Grade of Napth 
Proprietors of the BATHVILLE COLLIERIES (which produce the - Gas * ell ey sii 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and FOR ENRICHING COAL CAS. 


other Collieries. This Firm offer 
Correspondence solicited. 


ST AND ARD © ANNELS, No. 48 Buclid Avenue, Cleveland, Ohio, 


Unequaled as Gas Enrichers. To Gas Companies. 


Also, WEST FAIRMONT GAS COAL, of W. Va.) ("ir Smant raten eae. tam aur anoun 


: “ ¢ = ° . | Also, SERVICE CLEANERS, DRIP PUM STREET 
Analyses, prices, and all furtber information furnished on application to | asl taeves Aseeeee 


Agency for U.S., Room 93, Nos, 2 & 4 Stone St, N.Y. City. | Se ana eine 
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Newburgh Orrel Coal and Coke Co. THE 
STEAM, SMTHING, AND GAS COAL, PENN GAS COAL CGO. 


Home Office, 33 §. Gay Street, Baltimore, Ma. 


CHAS. MACKALL, Cen. Mangr. 
CHAS. W. HAYS, Agent, No. 1 Broadway, N. Y. 
Shipping Wharves, Locust Point, Baltimore. 








The Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German St., “ oe 


ROUSSEL & HICKS. shane Ce 
71 Broadway, N. id AGENTS. paren dey 











Call's Aaastabla Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 
0. M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind 
Correspondence Solicited. 








King’s Treatise on Coal Gas, 


The most complete work on Coal Gas ever published. 


Three Vols. Bound, $30. 














DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gerorar Lunar. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davi A. Granam. 8vo., Cloth. Price $8. 





Orders for these books may be sent to this office. 
A, Me. CALLENDER & CU., 
42 Pine 61., N. ¥ Orev. 





Coal, Carefully Screened & Prepared for Gas Purposes. 








Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 











FRANCIS H. JACKSON, Prest EDMUND H. MCCULLOUGH, V.-Prest. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


CHAS. F. GODSHALL, Treas. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. — 


Principal Office, 224 South 3d St., Phila., Pa. 














The American Gas Engineer 
and Superintendent's Handbook 


By WILLIAM MOOwNr:;E YY. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of Illuminating Gas. 


— 


350 Pages, Full Cilt Morroco. 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 





Price, by Mail, $3.00. 
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INTERNATIONAL--1876--EXHIBITION. 





The U. S. Centennial Commission 


AWARD TO 









HAVE DECREED AN 


HARRIS, GRIFFIN & C@., 
Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ili 


FOR THE FOLLOWING REASONS : 
The Exhibit consists of a Series of METERS from the Largest Size Station Meters forthe use of the MANUFAOTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDIOATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. Re HAWLEY, 


Seeretary, pro-tem Director General President 


NATHANIEL TUEBIS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Pressure and Vacuum Gauges. 











Ray mag ain METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled | 0 furn’s! relial le work 
and answ<r«rdcrs | rompily. Patent Cluster Lanterns for Street Illumination. 





74282 JOHN HILLEN’S BROOKLYN GAS METER WORKS, =" 


MANUFACTURER OF 


IMPROVED GAS METERS 


REPAIRING OF METERS (of all makers) a specialty. All defective working parts are replaced without extra 
charge. A guarantee is given with all work sent from this shop. Write for Price List. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 





BALTIMORE, North & Saratoga Sts. CHICACO, 197 Michigan Street. 
NEW YORK, 766 Broadway. BOSTON, 4 Central Street. ST. LOUIS, 1115 Olive Street. 
CINCINNATI, 206 Race Street. SAN FRANCISCO, 330 Pine Street. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 


“success” and “Perfect” Gas Stoves. 


SCIENTIFIC BOOKS All books forwarded by express, upon receipt of price ; if sent by mail, postage must be added to price given. 
s We take pains in forwarding any other Works desired. Remittances by check, draft, or P.O. money order. 


KING’S* TREATISE ON THE MANUFACTURE OF COAL | COAL; ITS HISTORY AND USE, by PrRoF. THORPE. $3.50. | A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 








GAS. Three vols ; $10 per vol. fon GAS WORKS OF LONDON, by COLBURN. 60 cents. UES OF GAS goals AND CANNELS, by D. A. GRAHAM. 
GAS MANUFACTURE, by WILLIAM RIC ps. 4to., with HE GAS FITTER’S GUIDE, Showing the Principles and Prac- 8vo., Cloth. 
Men seamen Euan eal Piden. te Coole laine, OE tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 GAS COMPANIES DIRECTORY. $3. on 

mrueties -- 7 ve 86s cents. GAS UG 50 ce 
TECHNICAL GAS ANALYSIS. $3.00. MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. THE AMERICAN GAS ENGINEER SND "SUPERINTEND- 
GAS CONSUMER’S GUIDE. $1. GAS WORKS, AND MANUFACTURING COAL GAS, HUGHES. ENT'S HANDBOOK, b WM. MOONEY. $3. 
A GUIDE TO GAS LIGHTING. 40 cents. DIGEST OF GAS 

: N s, fe : 

GAS MEASUREMENT AND GAS METER TESTING, by F. W. iy ae OF SMALL GAS WORKS, by C. J. R. | GAS 5 aay F INDIC ATOR’ DIAGRAM, by W. E. AYRTON 

HARTLEY. $1.60. MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE. | TESTING PIPES ‘AND PIPE JOINTS, by M. M. PATERSON. 
GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C E.; 40 cents. 80 cents. 

ikmo., Sewed. 20 cents HOW TU MANAGE GAS, by F. WILKINS. Paper. 20 cents. | DESIGNING WROUGHT AND CAST IRON WORK, by H. 
A PRACTICAL TREATISE ON GAS AND VENTILATION,| THE DOMESTIC USES OF COAL GAS, AS APPLIED TO ADAMS. Paper. Three parts, 60 cents each. 

with Special Relation to Illuminating, Heating, and Cooking LIGHTING, by W SuaG. $1.40. NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $1. 

by Gas, by E. E. PERKINS. $1.25. DISTILL ATION OF COAL TAR AND AMMONIACAL LIQUOR. | STRAINS IN IRONWORK, by H. ADAMS. With plates. $1.75. 
PRACTICAL TREATISE ON HEAT, by THOMAS BOX. Sec- y GEO. LUNGE. New Edition. $12.50 GAS WORKS-THEIR ARRANGEMENT, CONSTRUCTION, 

ond edition. $5. ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50. | PLANT, AND MACHINERY. $8. 


A. M. CALLENDER & CO., 42 Pine Street, New York. 
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? GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactoriecs: | CASS STO V7 Bs. cm maha 
SUGG’S “STANDARD” ARGAND BURNERS, | 177 Elm Street, Cincinnati. 
512 West 22d St., N. Y. SUGG’S ILLUMINATING POWER METER, eo ae 


Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Measuring”? Drum. 222 Sutter Street, San Francisco. 





HEELMME & MciLHENN yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 








_ 





WM WALLACE GOODWIN, Prest, and Treas. WM. H. MERRICK, Vice-Prest. 8. L. JONES, Sec. 8. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER CO, 


Successors to WW. WW. Goonvnw in & co. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York City. 76 Dearhorn, St., Chicago, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylinarical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’s Improved Lowe’s Jet Photometer. Agents for Bray’s Pa‘ent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guranteed first-class in cvery particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 


DD. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St., Albany,N. Y. 34& 36 West Monroe 8t., Chicago, Ill. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC 


Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from car establishment will bear the State Inspector’s 
Bapar, and will be fully warranted by us, Our Auaual and Calendar will be sent to Gas Companies upon application. 
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THE GOODWIN GAS STOVE AND METER CO. 


1012-18 Filbert St., Phila, 


142 Chambers St., N. Y.,. 


76 Dearborn St., Chicago. 


Agents, WALDO BROTHERS, 88 Water Street, Boston. 


WM. W. GOODWIN, Pres. and Treas. 
W HH. MERRICE, Vice-lres, 


G. B. EDWARDS, M 





5. LEWIS JONES, xec. 


SOLE MANUFACTURERS OF THE 


GAS STOVES, 


SUN. 292: Aad” 


SAMUEL V. MERRICK, Su tS 
8. 8. STRATTON, Maser’ Chicago, | 


The Most Economical, Efficient, and Durable Gas Stove Made. 








GAS COOKING STOVE, No. 8 C. 


SIZE. 

Stove. Oven. Roaster, Top. Length over Ex. 
37 in, high. 12 in, high. 121n. high. 24 1n. long. tension Shelves, 
20 in. wide. 17% in. wide. 18 in. wide. 21 in, wide, 86 in, 

12 in. deep. 13 in. deep. 


This Stove has four burners on top, and double oven burner, 

C msumption of gas with all burners in use, 42 feet per hour, at 1 inch pressure 

‘The top is made in sections, so that a greater variety of cooking utensils may be used. 
Pv lifting out the covers and crosspieces and —- n a suitable forked ring, which is 
sent with each stove, a wash boiler or other large utensil may be set over two burners, 
vur No. 87 GRIDDLE also fits in the same position, The roasting oven is pro 
vided with a cast-iron door. 


All Fittings are Nickel- Plated. 





“RADIANT” BOILING STOVE,WITH 
Prescott BURNER. 
spe, 0 inches Giamotet, stnchen high. Consumption, ¢ seen 


4 





GAS COOKING STOVE, No, 7 B. 





SIZE. 
Stove. Oven, Roaster. Top. Length over Ex- 
Sita. high. 9 1In, high. 10 in, high, 2iinjlong. tension Shelves, 
Winwide. i44in.wide 15in. wide. 16 in. wide, 82 in. 


12 in, deep, 13 in. deep. 


This Stove has three boiling burners in the Top or Hot Plate, and one 
single oven burner. 

This cut represents our New Style Cooking Stove. As will be seen, it has 
an ornamented cast-iron Base and Front, and extension shelves. The Oven 
Burner, which is atmospheric (unless otherwise ordered), is of an entirely 
new and improved pattern (patent). The ovens are of greater capacity than 
those of the old style. The Top, in conjunction with the Outlet Pipe, is 
designed to carry off all the products of combustion, if desired, but they are 
also supplied with a Joose ring which converts it into an ordinary open top 
stove, 

The consumption of this Stove is 35 cubic feet per hour at 1 inch pressure. 
with all Burners In use. 


All Fittings are Nickel-Plated. 





HOT PLATE, No. 111. 

Size, 36 in, long, 12ip. wide, with three double burners, 6 taps. 

Consumption, with all burners in use, 36 cubic feet per hour, with 1 in, pressure 
ws tn, supp 'y p'n p* ould be uso! where the pressure is 1 in. or over. 








